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THIRD ANNUAL REPORT OF THE SUPERINTENDENT OF 
GOVERNMENT LABORATORIES. 



Department of the Ikterior, 
Bureau of Govrhnmbst Laboratories, 

Manila, September 15, J90Ji. 

Sir : With the completion of the new builiiings the Bureau of Labora- 
tories will enter on the second era of its existence. Heretofore it has not 
been able to cover the ground which it wished, and it has not been possible, 
excepting in a limited degree, to give facilities to persons from abroad 
who desire to complete scientific studies in the Philippines. However, 
with the changed conditions this disability will be removed, and from now 
on the Bureau will be in a position to carry out one of its original plans 
of providing workrooms and appliances for investigators coming to the 
Philippine Islands from other countries. The value of such a course 
will be found not only in the general scientific advance of the world but 
it also will be evident in the educational advantages which will be 
afforded the people of the Philippine Islands. It would not be possible 
for extended periods to receive scientific men of high standing among us 
without having persona not in any way connected with the Government or 
with the laboratory force acquire a knowledge of the results achieved 
which would be of lasting benefit to them. 

The Government has supported the laboratories to the very best of its 
ability. It has given all the necessary apparatus and supplies and has 
provided a structure which would be a credit to countries of larger wealth 
and resources. However, as it is with all other institutions of the 
character of this oncj the funds immediately at hand are never adequate 
to accomplish all that is desired, and further development will mean 
further financial support. It does not seem unlikely that the aims of 
the laboratories would appeal to persons who have in the past felt inclined 
to donate money to American institutions, and the possibility of such 
gifts to this Bureau must be considered. 

The commercial interests of the United States which pertain to the 
Philippine Islands can best be advanced by an adequate and thorough ■ 
knowle<lge of the Archipelago, and not an inconsiderable portion of the 
information which is necessary must consist in the results of the study 
of the raw products. While the laboratories have endeavored to give as 
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inueli time as possible to a consideration of these materials, nevertheless 
the work in the main has been discouraging because of the fact that 
adequate chemical investigation necessitates an ample supply of the raw 
products: vet, under present conditions, as the influx must to a largo 
extent come from persons not connected with the Bureau and hence not 
particularly interested in its progress, it has been almost impossible to 
secure authentic specimens in sufficient quantity for the prosecution of 
the work. Investigations which have been begun nmat very frequently 
lie idle liecause of lack of jnaterial for study, and this condition can only 
be remedied by the possession of an adequate force of collectors in the 
field. It would seem as if American business men interested in the 
development of the Islands, either from a commercial or a philanthropic 
standpoint, would easily be made to realize the desirability of supplying 
the laboratories for three years to come with approximately $10,000 a 
year. This would enable us to keep four well-equipped parties in the 
field at all times, an<l would bring into the Bureau the material it so 
badlj- needs. The results would more than repay the outlay. 

Interest in tropical medicine has developed markedly of recent >ears. 
and it must be understood that not only has this branch of scientific work 
tauglit us to understand the Tropics to as great an extent as has any 
other field, but it has reacted beneficially upon medical knowledge in 
temperate climates, and much has been learned from the facts gained 
near the equator which has been of advantage in the practice of medicine 
at home. Our knowledge of bacteriology and of the cause and prevention 
of disease in general has hcon materially widened by a study of the 
infections peculiar to warm countries, so that, to cite the case of amebic 
dysentery, epidemics which have occurred in temperate climates have been 
recognized as such by the aid of facts discovered in the Tropics. For 
this reason, and because interest in the foundation of institutions for 
medical research has been increasing in the UnitocI States, it would not 
seem unlikely that some funds could be obtained for the study of tropical 
medicine, either as librarj' donations or by supplying investigators with 
funds for the journey across the Pacific and for their maintenance while 
in Manila. It will be recalled that the Marine Biological Station at 
Naples is to a certain extent supported by subscriptions from various 
colleges and universities throughout the world, these institutions having 
the privilege of placing one or more students in the laboratory as a 
return for their outlay. ITie Bureau of Government Ijaboratories in 
Manila, with its present facilities, would be an institution to which 
universities could subscribe with as much justice and as great advantage 
as they now do to Naples. If a number would agree to give $1,000 a year 
toward the maintenance of the laboratories, the latter in turn would 
unquestionably admit free of charge and would furnish all facilities to 
a certain number of advanced students froju each institution which had 
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such a connection with tlie B\iroaii. Tho result of tlie rosearcti so 
accomplished could be given out in a series of monographs in which the 
universities giving the aid would receive due recognition, and the manu- 
script would also he availahJe for publication in whatever journal the 
author saw fit to place it. 

The past year has not l>rought any advancement in the proposal to 
establish a marine biological lalxiratory. Interest in this branch of 
science has grown rapidly in the United States, where the advantages of 
the study of marine fauna and ilora have been thoroughly recognized. 
Possibly it would be feasible to obtain a sufficient gift of money to erect 
the buildings and establish the laboratory if the Government would 
agree to maintain the i]istitution afterwards. The field laboratory could 
be placed in some favored situation on an island to the soutli of Manila 
wlicre the investigators would be able to have access not only to deep 
water but also to the shoals and currents caused by numerous channels, 
such as can bo found in the neighborhood of Busuanga. The establish- 
ment of a central lalroratory at Uranila, and, in connection with it, a 
public aquarium, the admission to which would to a certain extent 
defray expenses, would l]e advisable. 

The botanical laboratory, touching, as it does, so closely upon the 
commercial interests of the Islands, is also a division of the work which 
might justly receive partial support from outside sources, The library has 
been foundecl by the Commission, but, because of the great variety of work 
which must find its literature at hand in the Islands, it could be expanded 
to double its present size without being open to the criticism of being 
extravagantly planned. The Government has done its share, as far as 
it is able to do so, and it is to be hoped that someone may be found 
sufficiently interested in the scientific development of the Far East to 
provide the institution with additional funds for the purpose of increas- 
ing the literature at hand and for tlie purchase of more expensive sets 
of periodicals. 

It would seem advisable to give the Superintendent authority, when 
he visits the United States, to canvass the field and to discover what 
donations, if any, can be secured. While such a course would involve 
travel and an outlay of time, its result, even though no actual donations 
were secured in the first year, would in tiuio unquestionably amply repay 
the expense. 

During the past year the laboratory force has been increased through 
the efforts of the honorable the Secretan- of the Interior, who, during 
his leave in the United States, visited the majority of the prominent 
educational institutions and secured laboratory workers of a very high 
type. By this means there were brought to the laboratory staff a pathol- 
ogist, Dr. Herzog; a chemist and ini'esti gator, Dr. Clover; a l>otanist 
ind plant pltysiologist, Dr. Copeland; hvo botanical collectors, Messrs. 
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Elmer anil Whitfortl ; a choiiiist, Mr. fiichnionii, and two ret-caroli workers 
from Harvard University. Drs. Brinckerhoff and Tyzzer, who, tlirough 
the activity of Dr. Ooiincihnan, were providctl with funds to prosecute 
investigations on the subject of variola in the Philippine Islands. The 
thanks of the Bureau are extended to him for liis earnest efforts in its 
hehalf. 

Another advantageous resnlt obtained by this personal visit to the 
American institntions was foimd in the fact that the laboratories became 
knotvn and the scope of their work understood, so that it is believed the 
great difBculty in securing men encountered in the past will not be met 
with in the future. However, it must be realized that the journey to 
the Philippines is a long one and that many persons who otherwise would 
gJadly accept the opportunities offered, hesitate to do so because of the 
length of the journey and also because of the reputation which Manila 
has of being an expensive city in which to live. 

The fear of scientific isolation shouid grow less and less as the 
knowledge of the character and the .standing of tlie lalwratory and of 
the facilities for work becomes more extended. The expense of living 
in the Islands should also diminish in the future, but nevertheleas, as 
soon as it is possible, the salaries of scientific workers, if they are not 
merely graduate students but are men of advanced standing and 
experience, should be increased to a point commensurate with the training 
of the individual. To obtain a scientific training is expensive. It takes 
many years of hard study to enable a man to do more than simply 
follow out a few of the older prescribed methods. In the Philippine 
Islands a man who is not thoroughly capable of \indcrtaking various 
lines of work and who is not also completely able to devote himself to 
his work is useless, because through lack of knowletlge errors of the 
most fatal kind may be committed by him. The standard of excellence 
must be a high one, and, to maintain it, laboratory workers should be 
able to command higher salaries than do persona whose positions do not 
presuppose years of effort spent in acquiring their training. It is not as 
if candidates for positions were plentiful or as if we were able to 
command the best talent by attractions such as familiar surroundings 
or the traditions of institutions which have been founded for a long time. 
It is a new collectiu.i of laboratories with new surroundings and new 
conditions to face, and as such it must convince the world of its value 
before its vacant places will be sought after. 

In the Philippine Islands there is preeminently a position for the 
higher type of educated American investigator, not only for the actual 
material results which he may obtain but also for the beneiit which will 
accrue by his very presence in the community, and the value of his 
services should be recognized in a sufficiently substantial way to enable 
him to live properly as becomes his attainments. 
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OFFICE OF THE SUPERINTENDENT. 

As was the case during tlie first two years of organization, by far 
tliG greater part of tlie time of the Superintendent in the year past lias 
been taken by attention to details of administration. The rapidly increas- 
ing volume of the property of the Bureau, the addition of new lines of 
work, and the responsibility and care caused by the fact that this Bureau 
for a time had charge of the importation of Government animals rendered 
it impossible for the Superintendent to devote mueh time to actual 
scientific problems. Belief will be experienced in the near future owing 
to the fact that the Commission has given to the Bureau an accountable 
property clerk, thus relieving the Superintendent of the detail of property 
accountability, so that, after the confusion and care of moving are past, 
it is hoped that he will be able to devote a larger portion of his time to 
research. It is believed that it is the more expedient policy to give the 
Bureau adequate and competent clerical assistance than it is to take the 
Superintendent's time for many matters of detail which could well he 
managed by other persons. When his new private laboratory is completed 
and after he has canvassed the field in the Unitetl States the Superin- 
tendent hopes to secure a trained laboratory assistant to assist him in 
experimental work, so that a portion of each day may he given to new 
problems. 

LIBRARY. 

The growth of the library jias been steady and satisfactory, although it 
has been found impossible up to the present time to secure a number of 
the more important complete sets of periodicals. Orders have been placed 
with European and American firms, and it is hoped that within the next 
two years the Bureau will be able to supply all of the essential literature. 
The work of receiving, classifying, filing, and indexing a rapidly growing 
library is very exacting, and the librarian, jMiss Alary Polk, deserves great 
credit for the complete and accurate manner in which she has undertaken 
the organization of this division of the Bureau. Since the ist of 
January authority has been given to transform, to a certain extent, the 
reference library into a loan collection, so that employees of other Bureaus 
may draw books on memorandum receipt and keep them for a certain 
number of days. While this privilege has not as yet been taken advantage 
of to the fullest extent, the use of the library is growing steadily, and 
in the new quarters it vnW probably find a more extended circulation 
than in the older and more inconvenient location. 

The botanical works of the Bureaus of Forestry and Agriculture have 
been transferred to the Government Lahoratories, and gradually the 
character of the library is being altered so that it may beome the central 
depository of scientific books for the entire Government. This change 
naturally necessitates an increase in the duties of the librarian, and it 
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must be remeiubered that in tlie Philippine Islands, with its liumid 
climate, the danger of deterioration in a library is mneh greater than it 
is at home; as a consequence constant vigilance must be exercised, and 
it is an ahBolute essential that a competent and active librarian be 
constantly in the service to take charge of the valuable collection. It is 
tlie belief of the Superintendent of Government Laboratories that the 
centralization of the library resources of the Government can be efficiently 
carried out by having one librarian in charge of all libraries for the 
purpose of receiving, registering, and cataloguing, and to have the 
divisions which necessarily must be deposited with the various Bureaus 
placed under the charge of assistants. This would avoid loss and deterio- 
ration of the books and would not add materially to the expense. As 
the smaller libraries grow it will become evident either that such a central 
svstem must be adopted or else a number of trained librarians engaged 
for other Bureaus of the Uovemment. 

In addition to her regular work the librarian has taken charge of the 
mailing list of the Bureau and has .posted all of the bulletins which have 
been issued during the year, a work which in itself involves no little 
attention. Gifts have been received from a number of persons. The list 
will be found in the report of the librarian, and the thanks of the Bureau 
are extended for the courtesy. 

SERUM LABORATORY. 

From September 1, 1903, to Jidy 1, 1904, the Serum Laboratory was 
under the able direction of Dr. James W. Jobling. Dr. Jobling resigned 
from the service for the purpose of having at least two years of study in 
America and abroad, and it is to be hoped that he will return to the 
Philippine Islands after tliis period is completed. His place was taken 
by Dr. Paul G. WooUey, formerly in the Biological Laboratory, who has 
been assistant director since February 1, 1904, 

As heretofore, the preparation of antirinderpest serum and of vaccine 
virus has constituted the bulk of the work, yet other lines have also been 
undertaken. The proof brought by this laboratory that Texas fever in 
reality exists and probably has existed in the Islands for a number of 
years, so that all imported Chinese animals, including those from prac- 
tically all Far Eastern ports, as well as cattle native to the Philippines, 
are practically immunes to the disease, deserves especial attention. There- 
fore, animals arriving from nonimmune districts are sure to be attacked if 
they are not previously immunized, for a tick (Boophilis attstmlts) capable 
of transferring Texas fever has been found in large numbers in the Phil- 
ippines. The work of identifying this arachnida and of classifying it 
was done by Mr. Charles S. Banks, entomologist, now on leave in the 
United States, and a brochure on the subject was published in conjunction 
with the Texas fever bulletin of the Serum Laboratory. 
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The veterinary surgeons and inoeiilators of the Board of Health up 
to March 1, 1904, carried on provincial rinderpest inoculations under the 
guidance of the Director of the Serum Laboratory. After that date 
the veterinary corps was organized as a division of the Board of Healtli, 
and all of this work, as it should be, is now in charge of that Bureau, 
the laboratories only furnishing the serum for rinderpest inoculations. 
During the period of laboratory supervision the results of provincial 
work continued to be even more encouraging than heretofore. The 
details up to the time of transfer may be found in the report of tlic 
Director of the Scrum Laboratorj-, 

The other serums which have been issued at the laboratory or which 
are in tlie course of preparation are diphtheria, plague, and tetanus 
antitoxins. 

The preparation of vaccine virus has been carried on without serious 
interruption, bnt experience has demonstrated that it is not wise to make 
this prophylactic during the hot season. Extra precautions were taken 
to cover the stable for calves with a shelter roof of nipa in order to 
keep it as cool as possible, but nevertheless a large percentage of the 
virus obtained during the months of April and May was of inferior 
quality. With the advent of cooler weather the difficulty has gradually 
disappeared. The new vaccine stables to be located at the main laboratory 
building will be of a permanent nature and will be constructed so as 
to give the best possible results. 

The Director of the Serum Laboratory during the latter part of 1903 
and the first months of 1904 practically had charge of the health of all 
carabaos imported from Shanghai. The appearance of surra among 
the herds after the disappearance of hemorrhagic septicemia and the 
fact that no adequate location was available in the neighborhood of 
Manila greatly increased the responsibility and anxiety of the under- 
taking. Under the circumstances the very best course possible was 
pursued, that of engaging a large pasture near Santa Mesa which acted 
as distributing point for the animals, but, owing to its proximity to 
Manila, surra finally attacked the animals even in this locality. Because 
of the knowledge that this fatal disease would probably sooner or later 
enter the herds at Santa Mesa, the Superintendent of Government 
Laboratories, even before the actual outbreak, visited several of the 
islands of the Archipelago by direction of the Civil Governor, in the 
hope of possibly discovering a suitable and isolated pasture ground to 
which imported animals could be sent. The Islands of Romblon, Sibu- 
yan, Tablas, Masbate, Mindoro, and Burias were visited, and with the 
exception of the last named all localities presented serious objections to 
the herding of animals which, like the carabaos, need large quantities of 
water, because in most instances the streams which watered the pastures 
practically became dry during the season of no rain. Burias, however. 
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seemed to present an ideal condition, so that finally thi'! i&lnnd was 
decided upon, and after February 17, 1904, all animals imported from 
China were shipped to San Pasciial, which was a former Spaniwli pena! 
settlement on the Island of Biirias. Starting from tJiis point thty were 
allowed to graze over the pastiire land of the northern part of the island. 
This location made such a favorable impression that it was sitggested as 
a permanent cattle station for experimental purposes when it is no longer 
needed for the use of the animals purchased for distribution. 

Surra among carabaos does not seem to have the same invariably fatal 
results as it does with horses. Certainly a number of the animals, as 
will be seen from tiie report of the Director of the Serum Laboratory, 
have not died in the hcn.1 which became infected on the Island of Negros, 
but, on the contrary, at the present time the cattle are well and able 
to work. 

The report of Dr. Paul G. Woolley covers the period from June 15 to 
Augiast 30. As it deals with so short n period its recommendations need 
not be especially dwelt upon, but attention is called to the fact that in 
the Serum Lalioratory as much as in any otlier the value of research 
work is apparent. The last word on the manufacture of serums and 
prophylactics has not by any means hcen rendered. Indeed, the science 
of serum therapy may he said to be in its infancy. In no other place- 
can the Government derive more benefit from painstaking investigation 
than in this division of the Bureau of Government Laboratories. Some 
advance was made in the past year by securing the services of Dr. Ruediger 
as bacteriologist, but even under these improved circumstances so much 
of the time of the force is taken by the actual care of the animals and 
in making the serums for which at present there is a demand that hut 
little of it can be given to improving the products or to the study of . 
possible substitutes for the serums at present being prepared. The 
Bureau experienced much difficulty in engaging a man for the position 
of assistant director, and at the present time research has practically 
been abandoned; but, nevertheless, this vacancy has not Ijeen lost sight 
of, and it is hoped that it may be filled as soon as possible. 

The Bureau has been fortunate in being able to obtain from its own 
force men capable of so successfully conducting the Serum Laboratory, 
and the work which they have done should be duly credited. In the 
future, however, it is certain that if we wish to maintain a high standard 
greater facilities for research work must be aiforded the employees 
engaged in this division and the plane of salaries must be brought to 
a higher level. 

But few improvements have been placed on the temporary grounds at 
San Lazaro during the year past, because it was known that in a short 
time that portion of the work which involved the use of the calves and 
horses would be transferred to the central laboratory grounds, leaving 
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only the rinderpest cattle at fian Lazaro. The clianffes consisted chiefly 
in improvements on existing buildings. When the Serum Lahoratory is 
installed in the new quarters it will he extremely advisable, when funds 
are available, to find land nearer the present laboratory building than is 
San Lazaro. The distance from Calle Herran to San Lazaro is nearly 
two miles, and consequently supervision of the work is handicapped very 
greatly. The Director of the Serum Laboratory and the Superintendent 
of Government Laboratories a year ago recommended a piece of city 
land in the barrio of Paco as the most available for the purpose of keeping 
the cattle. However, at the present time the cost of this transfer anil the 
filling of the grounds would be too expensive to consider. 

The difficulties formerly encountered in the keeping of email animals 
have been overcome, at least at present, and the laljoratories now have 
available a good supply of guinea pigs, rabbits, white rats, and mice. 
If no epidemic disease is encountered it is hoped that we will no longer 
be compelled to ]mrehase any of these necessary adjuncts to biological 
work in Japan. Nevertheless, it must always be remembered that in 
the Tropics, where such small animals are especially susceptible to outside 
influences, the occasion may come when the entire colk'clioii will be swept 
away hy some epidemic disease. 

BOTANICAL WORK. 

During tlie past year efforts have been made t cvjii 1 in I i jr 
the botanical work carried on by the Bureau ftr tl (, irui i rti i of 
the Civil Government in need of this class of a b\ tanee and at the same 
time an endeavor has been made to increase the herbarium to the point at 
which it may be considered to be a thoroughh ^atisfactori working 
collection. To this end, through the aaeistanc of the honoral le the 
Secretary of the Interior, I)rs. Copeland and W hitfor 1 and Mr Elmer 
were engaged, the first as systematic botanist and t!ic last t ro a collcLtors 
and by reason of this addition to the force niateiial ha* been coming m 
with great rapidity. However, it must be borne in mini that systematic 
botany and the building up of the herbarium art, simplv means to an 
end. A knowledge of the flora of the Island-* is nece sarv bt,£ore any 
great advances can be made in other branches of botiny and in herbarium 
is to be considered somewhat as bearing the same relationship to the 
botanist as a library does to other scientific workers, but the best results 
and those of the highest type can not be obtained except by extending 
into new fields. With this end in view it has been decide<l, as soon as 
facilities are available, to have Dr. Copeland take up the study of plant 
growth and physiology at the new forestry resen^e at Lamao, where it 
is hoped a small laboratory can be erected for the purpose of carrying 
on his investigations. Dr. Whitford will also undertake some systematic 
study of forest flora in this district, and in that way an application of 
the knowledge gained by study oC the herbariiiiii will bo niadc. This 
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will leave for actiial s3-steniatic botany Mr. Merrill aii<l Mr. Elmer, so 
that the growth of the herharium in the next year will not be as rapid 
as it lias been iliirJiig the past. 

Many duplicates have been sent to various institutions for distribution, 
and tliis policy will be eontinned, so that botanical workers will come 
into close relationship with other devotees of this science in foreign 
countries. It is very desirable that the identification of the specimens 
in the herbarium be carried on as rapidly and completely aa possible. 
Much can be done here, but many portions of the work must necessarily 
be undertaken in localities where large permanent herbariums are acces- 
sible. For that reason it is suggested that at the close of this fiscal year 
Mr. Merrill be directed to proceed to those cities in Europe in which large 
herbariums are available. The time used in this way should occupy at 
least eight months in order to cover the ground of identifying and clas- 
sifying such portion of the material upon which we have not been able 
thoroughly to decide. 

As soon as funds are available it would be extremely desirable to 
obtain a good investigator who has specialized in plant pathology. The 
economic importance of plant diseases is not less than is that of planting 
and growing. Valuable crops which might be flourishing were it not 
for the ravages of disease might very well be saved by the intervention 
of the laboratories if they possessed a man thoroughly schooled in this 
branch of work. The Superintendent hopes that the botanical work may 
be expanded in the near future and that the plant physiologist and plant 
pathologist can be given positions where they can carry on their work 
with success. Private donations might be secured for the purpose of 
developing the botanical laboratory. All has been done that is possible 
with the means at hand, but the future must certainly show an advance 
as the past has shown a beginning. 

The thanks of the Bureau are extended to the B\ireau of Forestry for 
the many courtesies it has shown and for the great interest it has taken 
in this work. Its cordial cooperation in Lamao will certainly do much 
to advance interests of botany in the Islands. Further particulars in 
regard to botanical work will be found in the report of Mr. Elmer D. 
Merrill. 

BIOLOGICAL LABORATORY. 

During the past year the clinical work in the diagnosis of disease 
performed by the Biological Laboratory has quadrupled, and this increase 
is perhaps the most notable feature of the laboratory work. Research, 
of course, is carried on as much as possible, and its results are shown in 
the laboratory bulletins which have been published and made public by 
this means, but the record of clinical work appears only on the books of 
the institution. It will be seen that the public is increasing its demands 
on this laboratory and is reaching a better understanding of the necessity 
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of accurate diagnoses. As tliis recognition grows it is c-ortain that the 
native population, which, up to a lew years ago, has been practically 
ignorant of the monlem ijietho<ls, will become educateil to their vahie, and 
in that way clinical diagnoses made by the laboratory will become as 
great a factor in prophylaxis as any other branch of sanitation. An 
average of 100 examinations a day is a large one, and it necessarily 
occupies a large proportion of the time of the force, Incteed, the 
danger with the present number of workers is that they may become 
discouraged in their outlook and stunted in their scientific development 
by too much routine, rather than that they will not have enough of this 
class of work to do. The major portion of the clinical work and 
examinations, as Table No. 1 will show, has been for gonoeocci for the 
Board of Health, and. for surra, the latter determinations being neces- 
sitated by the fact that the Government has been importing large 
numbers of animals. 

The Biological Laboratorj' was fortunate in securing the services of 
Dr. Maximilian Herzog as pathologist. Dr. Herzog entered the service 
in February, 1904, and since that time, in addition to a large amount of 
autopsy work, he has found opportunity to prepare two papers for publi- 
cation and to have one nearly completed. 

The effort of the laboratories to provide and care for a pathologic 
miiseum has been continued. Heretofore in the old quarters it has not 
been possible to separate and to properly classify the specimens which 
have been prepared, but now it is hoped that this important branch of 
the biological work will be placed in a good condition and will be subject 
to a steady growth. The collection will ultimately become too large for 
the present building, but it is hoped that by that time a permanent 
Philippine museiim will be completed, in which all of the material not 
needed for immediate study can be placed and utilized by the general 
public. 

The laboratory has especially, through the efficient work of Dr, llns- 
grave, continued the study of the appearance of amebre in the Manila 
water supply as a branch of a general research which Dr. Musgravc and 
Mr. Clegg were carrying on, on the subject of amebic dysentery. Chemical 
analyses of the water have been regularly completed by the Chemical 
Laboratory and bacteria counts were made in the Biological Laboratory 
as early as the year 1903, but neither of these determinations would 
have shown the danger incident to the water supply had it not been for 
the work which demonstrated the possibility of diagnosing the pres- 
ence of amebfe in drinking waters, and to which attention was called by 
Dr. Kichard P. Strong, the Director of the Biological Laboratory, in his 
annual reports of 1903 and 1903. Chemically and bacteriologically the 
water of Manila has been very good during the past year, but for purposes 
of drinking it must be condemned unless previously boiled, because of the 
27024 2 
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foiitiiiufd presenot' of ainelia\ It is liopod that collaboration with the 
offiet' of the City Engineer will develop feasible inetliods of eliminating 
this source of danger from the new water supply which is soon to be 
installed, and to this end the laboratories will continue their investiga- 
tions. So far the experimental filters constructed at the engineering shops 
have not been able to remove tlie organisms. 

Although a large proportion of the work on tho study of the diseases 
of cattle and the management during the first part of the year from a 
esmitar;- standpoint of the importation of these animals was under the 
direction of the Serum Ijaboratory, nevertheless the greater proportion 
of the diagnostic woi'k was eari-ied on by the Biological Laboratory, and 
on three occasions it has been neeeesar>- to send members of this force 
into the field for performing diagnostic work. For this purpose micro- 
scoijes for travelers have been ordered and the laboratories are now in a 
position to thoroughly cover any outside field work which is necessary. 
A large proportion of these outside examinations have been for surra. 
The further particulars in connection with diagnostic work will be found 
in tlie report of the director of the Biological Laboratory. 

Eesearelies of an especially noteworthy character have been carried on 
by Dr. Strong on a practicable cholera vaccine, l>y Dr. ILerzog on bubonic 
])lague and other subjects, by Dr. Wherry on the morphology of the 
cholera spirillum under varying conditions of environment, and a paper 
by Dr. Strong discussing some now phases of the theory of immunity 
is in preparation. 

The entomological division of the Biological Laboratory has been 
increased by engaging Jlr. Willie Schnltsie in addition to Mr. Charles 
S. Banks, after Mr. Webb, who was in the Islands for a short time as 
assistant entomologist, had left for America without having obtained 
any satisfactory results. The collection of insects has been materially 
increased during the past year and a representative portion of it sent 
to the Louisiana Purchase Exposition at St. Ijouis. The assistant 
entomologist, Mr. Schultue, has made several trips into the province for 
the pur^jose of studying insects which are attacking the cocoanut trees, 
and his results will be publislierl in connection with laboratory bulletins 
discussing this important topic. 

Work on the breeding and cultivation of butterflies and moths with 
a view to producing silk of a marketable quality has also been begun. 

The work both of botan\ and entomology is being carried on in 
rooms which were originally intended for bacteriological investigations, 
these branches of science having been transferred to the laboratories 
after the original building plan was completed. Herbaria and exhibits 
of insects of necessity occupy a large amount of space and need permanent 
and dry quarters, which it is hoped will be supplied when the new 
wings are added to the present building. That portion of the addition 
which is designed to accomntodate the Forestry Bureau has in its plan 



nnyCoo^le 



19 

II large apace for an herbarium ami for museum purposes. Tlie collec- 
tions of this Bureau are daily increasing in value, and it is hoped a 
j)ennaiient place will bo found in the museum for such portions as are 
not in daily use. 

During the past year it has been easier to supply the Biological 
Laboratory with experimental animals, owing to tlie fact that the Serum 
Iiflboratory has been able to pla<;e tlio stock in better quarters and to 
liavo some results with breeding. Animal houses of a sanitary pattern 
liai'c been planned to be placed near the laboratory stnicture, and work 
upon them will be begun in a very short time. The intention is not to 
lia\e these additional structures as breeding places, but to use them for 
experimental animals and for a certain number to be ke])t in stock at the 
laboratories for biological work, the greater portion being retained in 
the breeding houses at San Lazarn. 

CHEMICAL LABORATORY. 

As is the ease with the Biological Laboratory, routine analytical work 
in the Chemical Laboratory has been largely increased during the past 
jear, and the growing demands of the public make it more difficult 
for the workers to seeui'e any unbroken time for research. Chemical 
investigation is of a peculiar nature in so far as it requires the arrange- 
ment of complex apparatus and appliances. Very fref|uently operations 
which have been begun must neceraarily be pushed through to completion 
or otherwise the materials will spoil and the work must be commenced 
anew. This of course incurs a loss in time, apparatus, and chemicals, 
BO that it is in the interests of economy to so arrange the force as to give 
some of its members opportunity to pursue intestigationa without inter- 
ruption. The Chemical Ijaboratoiy has also been handicapped during the 
year by sickness among its njemhers, which necessarily threw a large 
|)ropoi'tion of routine work upon those remaining. 

The natural products of the Islands, as is well known, are in an 
imdeveloped state, and only by thorough research can all the conditions 
of their occurrence and all of the facts as regards their value be 
determined. While it might not at once be apparent that the money 
spent in investigations is well invested, the returns in the course of time 
would amply justify any outlay, and the longer the delay which is 
experienced in beginning these investigations the later will be the time 
"'hen the results may become available for the general public. In the 
new building apparatus such as stills, extractors, vacuum driers, etc.. 
will be on hand, and therefore the appliances necessary for commercial 
chemical research will be available. However, unless a sufficient corps 
of men is provided fully to utilize these facilities, they will not meet tlie 
ends for which they are designed. It is probable that no great loss has 
been experienced in the past bj' the lack of an ample working force, 
because of the inconvenient f|uurifrs formerly occupied by the chemical 
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laboratory and because of the fai-t tliat lack ol' tield piirtics h:is not 
rendered it possible to systematically secure large anionnts of material 
for investigation. However, in the future it must be borne in inind 
that either through private subscriptions or by GoYemraent aid a material 
increase in the chemical force must be made in order to secure the 
results looked for. A chemical investigation, if thoroughly carried out 
to secure reliable data and wliicli finally will provide directions for new 
methods of manufacture or for new uses of old products, takes time ; 
sometimes a year or more is consumed in obtaining results which are 
of value, because the worker at all stages needs to exercise ingenuity 
and skill in meeting new conditions— -he is practically at all times an 
inventor. For the above reasons it is to be regretted that the financial 
condition of the Government is such that the force in the Chemical 
Laboratory has been curtailed by t«-o individuals, and it is hoped that as 
soon as the resources will warrant these places will be refilled by men 
thoroughly trained and equipped. 

As an example of the possible advantages of investigation may be 
cited the fact that a number of the cheaper giims and resins in these 
Islands on distillation apparently yield solvent oils similar to turpentine 
or to the higher boiling products of terpine distillation. These oils 
would be valuable for varnish manufacture, but at present it is almost 
impossible to learn the distribution of the trees and the amount whicli 
can be produced in the various provinces. An expenditure of time will 
also be necessary in determining the drying properties, ability of with- 
standing weather, etc., of these new products. 

Work on the minerals of the Islands has been continued as rapidly as 
possible, but here again the results have been more or less fragmentary 
and have depended upon such material as may have been received by the 
Bureau. The cooperation of the Mining Bureau in this matter has been 
promised, and it is expected that in the future progress in a systematic 
way may be readily aceomplisbecl. The problem of the eoal supply of tlie 
Islands in an extremely important one, and here again the field worker 
must combine with the chemist in the laboratory to produce the best 
results. The coal deposits should be systematically and thoroughly 
explored and in the end an official statement published which will give to 
the woi'ld data in such a form that investors may know exactly wliat to 
expect by a study of results obtained by modern analytical methods. 
While the older publications of the Spanish Government have been of 
value, the chemistry of coal has advanced so materially in recent years 
that much of the work needs to be done anew both by the Mining Bureau 
and the Government Liaboratories. Some petroleum deposits have been 
discovered in the Islands, but as yet the data obtained have been scanty. 
Mr, F. A. Thanisch undertook a trip to Cebu with the purpose of inves- 
tigating the conditions with reference to cement production. Owing to 
the dilBeult nature of the country and the bad roads he accomplished 
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but little in tlie direction indieated. He went to one of the petroleum 
wells, but found it in disuse. Tlie samples o£ limestone and clay which 
he obtained are now being analyzed in the laboratory, and enough has been 
icamcd to render it probable that if a properly equipped iield party 
could devote itself to the question of cement production for at least six 
months or a year, and if the laboratories could througli its activities obtain 
complete analytical data, the founding of a new and important industry 
would be close at hand. 

Cement is cited only as an example of what might be accomplished, 
and for this reason it is believed tliat the statement is justified that no 
better investment could be made than to procure for the laboratory a 
sufficient number of chemists to thoroughly carry on such exploratory 
work in the provinces as is not within the province of the Mining Bureau 
and to pursue investigations in Manila. Presumably the field parties of 
the Mining Bureau will, in the future, bring in a large number of speci- 
mens, and, as all accurate mineral analyses take time, it is probable that 
for this alone an increase in the working force is jastified. Furtlier 
details of the results of the mineral analysis can be seen from tlie report 
of Dr. A. M. Clover. 

The investigation of cocoanut production with the especial view of 
iletorinining the relationship between the environment, the natui'C of the 
trees, and the percentage of copra and oil produced, has been carried on 
as occasion warranted during the past year. In order to obtain more 
complete results, Mr. Herbei-t S. Walker was spared from tlie laboratory 
during a period of two and a half months and took up his quarters at 
the Government farm at San Ramon, where cocoanut trees are abundant. 
He transported witli him drj'ing ovens, balances, and such simpler chem- 
ical apparatus as could be used in the provinces, and at the farm he 
prepared quantitatively a large number of samples of copra from trees 
of his own selection, not only from selected nuts but also from large 
piles ready for copra production, so as to obtain a commercial average. 
The finished copra prepared by Mr, Walker was sent to the laboratory 
for oil determinations, and the complete results, utilizing both the San 
Baraon figures and those obtained in Manila, are now being compiled 
for the purpose of publishing a bulletin on the subject. About one hun- 
di-ed oil analyses still remain to be done before the work will be com- 
pleted. It ha* been shown that the percentage of oil varies materially 
as between certain classes of trees, and that certain individuals through- 
out bear better nuts than others, but even the verv^ best trees may show 
a considerable number of inferior fruits in whicJi the weight of copra is 
much less tiian it should normally be. Mr. Walker has also studied the 
question as to how long a time nuts may be allowed to remain after pick- 
ing before copra is manufactured from them without a loss in oil, and 
lie lias studied the age of the nut in its relation to oil production. Several 
othor chapters on the coooanut-oi! investiga'tion remain to be finished — 
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one in regard to tlie physiology of the tree and t3ie relation of its growth 
to environment, Tliis is a subject for the study of a plant physiologist, 
and as soon as opportunity offers Dr. Copeland will proceed to Sail 
Eanion to carr}' on investigations in this direction. Another interesting 
phase is the groirth of tlie young cocoanut sprout and the relationship 
between the embryo and the nourishment present in the growing nut. 
These branches of the work will occupy some time and hence the other 
publication on the oil production will be prepared first. 

During the year Mr. Bliss has made a large number of analyses of the 
water supply of Manila and his figures showing maxima and minima, arc 
apptndcd Jn Mr Clo\ers itport Ihis chemical investigation again has 
served to demonstrate the fact that at least to a large iwtent all chcmiiai 
work on drinking waters is useies'. because the danger to the public from 
suth water^i he', not so much in the chemical composition as in the 
preisente of micro organi-iuis Water which may be perfectly admissible 
from a eheniical standpoint may, from a biologic one, be dangerous. 

The routine work of analysis in the laboratory is given in the appended 
table. A Jarge proportion of it has been performed by Mr. L. A. Salinger 
in a most efficient manner, and in tlie last few months Mr. George F. 
Eichmond has been able to take the greater proportion of the samples 
svibmitted by the custom-house. ■ 

The laboratories have now been in operation very nearly tbrce years. 
and although supplies have been renewed from time to time, an annual 
order for articles which have become useless or for items which are needed 
for efficient work, and which owing to their nature may have been omitted 
from the original orders, will bo necessary. The last largo order was 
authorized some eight months ago and another one is being prepared to 
submit to the Commission. It must be bonie in mind that, although 
the laboratories are thoroughly equipped, with the increase in the staif 
of workers and with the development of the knowledge of conditions, 
some additional permanent apparatus will be needed, although the 
expenses in this direction will not compare with those of the original 
installation. 

Dr. Gilbert N. Lewis, who has been appointed to take charge of the 
division of weights and measures, reached Manila on Septfiinber 7, 1!)()4. 
about two weeks before his laboratory rooms could be completed. 

A short journey into the provinces will convince anyone that the 
confusion existing by the use of many diiferent standards of measures 
and of weights is such that commerical transactions are rendered extremely 
complex and the chances for fraud multiplied. We have, the metric 
system, and, superimposed upon it, since the arrival of the Americans, 
the English system of weights and measures. We also have measures 
of a somewjiat indefinite character known as manojos, gantas, cavanes, 
piculs, etc., all of which theoretically have a metric cfiiiivalent but which 
practically vary from province to province. In the northern provinces 
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there are some peculiarly objectionable standards know as the "uyon" and 
"baar," which apparently have different metric equivalents in different 
regions, and none of which we have been able snecesshdly to reduce to 
any standard. 

In undertaking a review of the weights and measures of the Islands 
it will be absohitely essential, in the first place, to ascertain what meas- 
ures are really in use, and to this end a considerable portion of the time 
of Dr. Lewis, during 'his first year in the Islands, must be taken in 
preliminary work on this subject both in Manila and in the provinces. 
When a thorougli understanding of the conditions is reached, then it is 
lioped a law will be passed making the metric system the legal one in the 
Philippine Islands and giving the metric equivalent of all of the other 
popular standards. It does not seem reasonable or expedient at once 
to abolish the names for measures and weiglits which have been in use 
for so many years, but it will be feasible to prepare a legal equivalent for 
them in the metric system. One difficulty heretofore experienced has 
been in obtaining suitable blanks which can be standardized and issued 
to the various provinces, biit it is believed that data arc now at hnnd by 
which these nece.'^sary adjuncts can be piirchased. 

BUILDINGS AND GROUNDS. 

Euougli has already been said in the past i-eports in regard to the 
now liuilding to render further remarks in this connection unnecessary; 
suffice it to say that from all present indications it will be perfectly satis- 
factory and of sufficient capacity to handle the work. While the floor 
space may seem large, it must be remembered that a room which will 
accommodate three or four clerks might be only sufficient for one scien- 
tific worker. Already it is obvious that all of the rooms will be occupied, 
but it is also true that each room will be able to take into it a larger 
number of workers than are at present available. Expansion will take 
place by putting more men into the individual rooms and not by utilizing 
space which at present is unoccupied. 

The Serum laboratory will have that portion of its work which relates 
to the preparation of vaccine virus and serums, the production of which 
depends upon horses, transferred to the new building, but there will still 
remain at San Lazaro the large herd of cattle for rinderpest inoculations. 
The amount of rinderpest serum which lias been used during the past year 
has been so great that the latter herd has been increased to about one 
hundred and twenty animals. They can still be accommodated in the 
present buildings and in the grounds at San T-azaro, but their perma- 
nent retention in this location necessitates a great loss of time, because 
the distance to the San Lazaro Estate from the laboratories is over 2^ 
miles. Another objection to these grounds is found in their lim- 
ited area. For the best welfare of the serum herd the cattle shoiild be 
alloived to graKC, but the space at present available is too small for this 



nnyGoo^Ie 



24 

purpose. The Superintendent therefore reiterates liis reeomuiendatioii 
that as soon as possible some adequate space he found for these animals 
nearer the laboratory building, in I'aco or Santa Ana. A number of 
repairs ■will be necessary at the present location, as the buildings are 
only of a temporary nature, being so built because of the supposition that 
all of this work would be transferred in the near future. 

When the laboratbry structure at Calle Ilerran is completed and "the 
iilling of the grounds is done provisions will need to be made for the 
care of the latter. 

GENERAL REMARKS. 

The steady growth of all the laboratories in the last two jcars has 
demonstrated that the plan originally adopted was the wise one, and that 
development in the future may be expected in tlie same degree as it has 
occurred in the past. Tn this connection the Superintendent of Govern- 
ment Laboratories wishes to again urge the necessity of adequate quarters 
'for the employees of the Bureau. All of the men engaged in scientific 
work are college graduates; they have been accustomed to pleasant sur- 
roundings at home, and a discoui-aging feature of tlieir arrival in tlie 
Philippines ia the difficulty in securing even presentable rooms. In a 
country like this where hygienic surroundings are of the highest impor- 
tance and where sickness causes such a large decrease in the normal 
efficiency of a working force, it is highly desirable that the members of 
■a. staff should be able to find suitable and healthful accommodations upon 
their arrival. Many of the laboratory workers at present !ive in small 
rooms and take their meals at various restaurants, where both the food 
and tiie drinking water are unreliable. Buildings in the form of bun- 
galows, with suites of rooms able to accommodate a number of men would 
give the proper hygienic surroimdiugs, and where enough are located in 
c group they will be able to manage tlicir own table in such a way as to 
icduce the danger of infection to o minimum. 

In tlie last annual report the Superintendent of Government Labora- 
tories called attention to the advisability of modifying the original laws 
under which the Bureau was organized, and a draft of an act providing 
for this reorganization was siibmitted to the honorable the Secretary of 
the Interior. Perhaps it is as well that this draft was not acted upon 
for some time, because changes in the conditions and the addition of 
new branches of work would have rendered some modifications necessary, 
but nevertheless it is again urged that with the new building, the engineer- 
ing force, and the increased necessity for general supervision of all labora- 
tory worlv, the new law will be most advantageous in fostering the 
interests of the laboratories. 

I am, very respectfully, Paul C. Freer, 

Superiniendent Government Laboratories. 

The Secrgtauy of the Tntehior, 

Manila, P. 7. 



rihv Google 



/ 


r 

1 





db, Google 



db, Google 



1 


n 


11 


/ 


iHhI 


if 




P M 


Br'! ^H 


^M 


J i f 




1 






SI ill 



db, Google 



aiivGoogle 



rtmrnm 




p|M 




Snilliffli 


^^7'Jfe'l 2 [HH 



db, Google 



an, Google 





■ f '^^'^^'^ii^^^B 


*A iL 


«^W rT obI 








^^HL w^^^JMJSi 


^"i ' 


^^^w 




%'^^m 


i 


^p^Hj 


\ 


^Ki^n 


;•,- ,« 


bDKIH 



db, Google 



an, Google 




db, Google 



an, Google 




db, Google 



an, Google 




db, Google 



an, Google 




db, Google 



aiivGoogle 




db, Google 



an, Google 




db, Google 



an, Google 




db, Google 



dbyGoogle 




db, Google 



db, Google 




db, Google 



bjGoogle 






III I ' i ■■ I 



P L 1 - in 
1 M -■ — ^ 


u^ 


M 


1/ 




|v - t ' ■•" t 




\< \ \ ' 1 




l< 


1 ' 


1 










dbyGoogle 



an, Google 



REPORT OF THE LIBRARIAN. 



Following is the report of the librarian. Bureau of Government Laboni- 
tories, for the year ended August 31, 190i: 

The library has steadily grown during the past year. Many books 
and sets of periodicals ordered during the preceding two years have 
been received and the number of current subscriptions greatly increased. 
Orders have been placed during the year for many valuable publications, 
a number of which have not as yet reached Manila, while many of them 
are already on the shelves. Recently delivery has been more prompt 
than in the past, but there still remain a large number of publications, 
including more than seventy sets of periodicals, ordered and not yet 
received. List (a) gives the subscriptions to current periodicals and 
(6) that of publications ordered but not as yet on hand. 

The scope of subject-matter covered by the library has been greatly 
increased by transfers and by additions to the literature of new divisions. 
A large number of botanical works has been transferred from the Bureau 
of Agriculture and the Bureau of Forestry, and other botanical publica- 
tions have been purchased. The library is indebted to Dr. David Prain, 
director of the Boyal Botanic Garden, Calcutta, for a complete set of 
the valuable "Annals" of that institution. Many entomological titles 
have been added and many more ordered. The chemical and biological 
departments have been enriched by the addition of a number of valuable 
books and sets of periodicals. The list of publications on veterinary 
medicine has been greatly extended, as has also that of industrial 
chemistry, and these collections will be made more valuable when the 
present outstanding orders are filled. These divisions will also be greatly 
benefited when we receive complete sets of United States and foreign 
Government reports, of which we now have on hand approximately 3,SO0, 
catalogue by author and title and also by department publication number. 
The library is now located in the new laboratory building on Calle 
Herran, where the rooms set aside for its use are admirably adapted for 
their purpose. It occupies a main reading room in which are placed 
current periodicals, reference books, and latest volumes received; four 
alcoves adjoining, three containing book stacks and one reserved for 
a workroom for the preparation for the shelves of incoming publications, 
and two side rooms, each 16 by 24 feet, containing stacks. The available 
shelf space in these rooms is approximately 4,500 feet. The stack rooms 
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are fitted up with adjustalilf mt'tal stacks, are well lighted and vonlilaU"!, 
and provided wide aialea. Tlie main reading room is furnished with a 
desk, card eabiiu'ts, reading tables and chairs, revolving bookcases, shelves 
for current periodicals, worktable, etc., made of native iianl wood (narra). 
Provision is made for adequate artificial lighting and ventilation, so 
that one may read with comfort at any time dnring the day or in the 
evening. (See floor plan of library.) 

The care of books is a vital question in library adminiKtratiou in 
Manila. In addition to deterioration from use, shelf wear, dust, etc., 
damage from insects and mold must be guarded against constantly. 
Books must be inspected daily and wiped off very frequently during tlie 
rainy season, on account of tlie mold, and constant vigilance must be 
exercised to protect against insects. Wo have found a varnish made from 
a formula [see Table { c) ] prepared by two members of the laboratory staff 
to he verj- valuable in the care of boole*. This varnish dries very quickly, 
does not injure the books, and is a partial protection against the accumu- 
lation of mold. Cockroaches, which are great pests and are especially 
troublesome in eating covers of cloth-bound books, apparently do not 
attack them when they are treated with it, an<l, theoretically at least, 
it is a protection against all insects. Since we have used this preparation 
and kept the legs of the book eases in cans of petroleum, we have had no 
trouble with insects while books were on the shelves, but when left on 
laboratory desks it has not been uncommon to have them much damaged 
in a night. White ants (aiiai) have never attacked the library, although 
they ha-ve been present in both buildings previously occupied by it. 

The rapidity with which the library has grown dnring the year, the 
great number of business details that could only be attended to by one 
constantly handling the books, the large amount of correspondence neces- 
sary in arranging for exchanges, securing missing numbers of periodicals 
and books already ordered, and the lack of assistance, have seriously 
retarded progress in classification and cataloguing. Accession liooks— 
one for current periodicals and one general accession book for all addi- 
tions to the library — daily-receipts record, shelf list for all sets of 
periodicals on hand and for entomological publications, a business record 
of date ordered, requisition number, date received, date paid for, number 
of voucher on which payment is made, and price, for each title ordered 
or on hand, and an author-and-title index, constitute the records at 
present available for consultation. It is hoped that additional assistance 
will enable this work to progress more rapidly during the coming year. 
A copy of the general accession book is given below (d), in which appear 
titles of all works in the library August 31, 1904, arranged according to 
date of payment. A bulletin containing a systematic arrangement of 
titles will be issued from the laboratory in the near future. 

All bulletins published by the Bureau of Government Ijahoratories 
arc mailed from tlie library, which is also the depository for >\\\ publica- 
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tioiis availalilc for distriUition. The nuiiilxjr of bulletins sent oiit from 
the librsry may be seen from the list below (e). 

The library has received a Tinmber of valuable gifts during the year, 
while the exchange list is constantly growing. A list of donors and gifts 
i« appended to this report (/). 



Amerl an Journal ot the Mrdltal S ifn, e 




Boston Medieal and iurgi ol Jouiual 


AineriLBi, Journal ot Physioloey 




Botdnii al Gazette 






BotanlKhe Jahrbdcher 


Amcrkan Medktne 






American Veterinary Review 




BotanlBChf! Centralblatt 


Anatomlsiher Ani^lger 




British Journal ot Dental Si ience 


ADatomiaclie HcfEe 




BrltiBh Medieal Journa! 


Annalen der Phy<lk 




Bulletin de 1 Academle de MMetine 


Annale? de Chimie et de Phjvique 




Bulletin de 1 Herbier Boias er 






Bulletin de 1 Instltut Paat^ur 




de 




Belhiciue 




bulletin de la SoH#te entomologlque de 


Annates Se la Societe entomologlijue 


de 








Bulletin of tSe 'oims H"pklna Hospital 


\rnalea des scientes uaturPllea Botanlque 


Bulletin of tbe Torrey Botaui al Club 


Aniiaiea du Jardin botdntquP de Buiteniorg 


BuUettlno delle aclenze medi.-he 


AniiHll d Igiene gperiraentale 










Centralblatt far Agricultures emie 


Arbeiten aus dem kalaerllthen Ges 




Cenlralblatl fur allgemeine FatholoKle 






Tentralblatt tdr BakterioJogle Parailten 






kunde und InfektlonskrankbeiCen First 


Arthiv tiir Anatotnle und Physiologie 




Part Originale and Befernte and 'Second 


^rchlv rur DermatoloBle und SyoHUia 






Anhh tdr experini en telle Patliologie 




■ entralblBtl fdr iiinere Medlcin 






Centralblatt fdr die medichi =cbei V- if? n 


Arihlv (Ur Hyglme 




ei-Haften 


Archiv rUr klinla^he Chirurgl<= 






ArLhli tUr m.krosRopische Auatomie 






Entwirklungage^chiehte 




Chemiaiiie Industrie 


Arpbiv £dr Sihlfl und Tropen Hygiene 




Comptes rendui d 1 Aiademie dea 


Arc hiv fdr Verdauung'ikrankheiteii 






Ar..hiv tdr wissenschaltliche und pr 


ikti 


Coinptes rendUh dt la ^or cte de Bio 


fiflie TiPrheilkunde 






ArchlveB d Anatomie mi8._riv» opique 






Aichlves de Biologie 




Curtis Botai leal Magazine 


AFLhivea gfnfrales de Medecino 






An-hlvea Ttaliennea de Bioiogie 




Dental Era 


Arcbivea medioales de Toulouse 




Dental Review 


ArililveB de Medetiiie sxperimentale 




Deutathe medUiniscbe Wocbena britt 


Arthliea de Paraaltologle 




Deutwhea Archiv fur klinlsche Medicin 


ArcbHes dea aclenc-'i biologiques 


(St 


Engineering and Mining Journal 


Petersburg 1 




Entomologl.al News 






Entomologisehe Zeits br it 


Baumgarten = JahreBherlchl 




Entomologiak Tldakrift 


BeltrSge zur patbologmben Anatoinle 


und 


Entomologlat 


BUr allgpmeinen Pathologie 






Berichte der deut^chen botinlBihen r. 




Ergebnisse der allgemeiiien Patbologle 


•«:balt 




Ibubaraeh Oatertagl 


Beerlchte der deut^cheii chemlHt-heii Ge'ien. 




KLbatt 




Gazette de> HOpitaux 


Berliner klintfcbe Wocben=Lhrlft 




Gapettt m#dka!e de Pari 


Berlinei tierilrjtliche Wueben^chrift 






Blolograpbia M-dka 




Bordeaux 



aBvGoogle 



{a} List of cwrreiil periodi- 
Genera SipboaaganiB.rum 
Q lorn ale veuriuarla Italian a 

Hooker B Ti^oaes Plantarum 
Hoppe Seyler a ZeitsilrKt fiir plivi 

els' be Chenile 
Hygieulaihe HundBchau 

iQdex Medkus 
India Rubber World 
Indian Lancet 
Indian Medical Gasette 
lnterD«ional Clinks 
IiiterQational Dental Journal 
Items o£ Interest 
Jahrbutli a 



Medkal Library and Historical JourDal 
Medii-a! News 
Medii-n! Rerord 






medlili 



iibt der 



Jab re 






Fnrt, 



Chemle 
lahresberleht Ober die Fortethrltte der 

Pbyafologle 
lahresberlcbt Uber die FortsLbntle In del 

Labre ion den Garungsorganiomen 
lahresberlcbt uber die Foi tsi'liritte unfi 
3 dem Geblete der Hygiene 



tat zu Taklo 
I Monatsliefte fur rbemk 

Monatsheft tdr prakti<<(he DermaCologie 
I Montreal Medical Journ il 

MUnchener mcdiclniBLhe WochenSLhnft 

Nature 

New York Medkal Journal iiid PliiUde 
pbla Medical Journal 

Northwest Medicine 

Notlzblatt des kdnlgl bolB<:cben Gartei 
und Museums zu Berlin 

Oesterreiche Chemiker Zeituag 

Oalerreiche MonatBcbnlt fur TierbellHund 

Pacific Dental Gazette 

Pennsylvania Medical Journil 



■1 bt 



die 



chemi 



Jabrcsberlcbt ilber die Leistungen 
li^ortscbrllte in der geaamniten Mcdi 
Johns Hopkins Hospital Reports 
Jobns Hopkins Unlversilj Circulars 



d Hi gi 



Philosophical Traosai 

Society of London 
Photograpbio Times Bulletin 
Pbotogtapblscbe Mittellungen 
Piager mediclnlscbe Woibenscbritt 
Preaee medic ale 
Proceedings of the iLOval So lelj 






the 



Public Health Keporta 

Piiblii, Llbranes 
erlinlie et de Quarteilj Circular 

Quarterly Journal of Ml,.™'! opi 
. ds Pa'hologle Re uell de mMeclne vWSrlnaire 

Reiucil aes traiaux <hlmtqu.s 



Semi 



mSdic! 



Syphilis 



of Comparative Pathology 
: Cutaneous Diseases Includ 
,1 Med kl lie 



Journal of Hygiene 

Journal of Infectious Diseases 

Journal ot the Llnnean Society Botany 

lournal of Medical Reseanh 

lournal of Pathology and Baiteriology 

Journal of the Royal Micro^copkal 3oi.le 

Journal of the Society of Chemnal Indusi 

Journal of Tropkal Medicine 

KllnlscheE Jabrbueb 

Llbiary Journal 



St Louis and Canadian PhttOf,rapUr 

St PetBrsburger mediclnische W ocben 

Eohrift 
Stettiner entomologist he Zeltung 
iloglal Koiiony 



Tbera 



c Gazel' 



Tierarztlicbe Zei 
Transactions of l 
Society 



-alb 1 at 



Intomological 

American Microacopical 

Society 
Transactions of tbe Bntomolaglcal Society 

of London 
irnlverslty of PennEjItania Butletlne 

Winner entomologlsc he Zeltung 
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in} Lut Of cuiieiii peiiwiicals on file t» tibraiy. -Ic -I'onlinued. 



Zeftschntt 
Zeltechrirt 
ZellschritC 



niache WO(,heusi,lir)£t 
dklmSLhe Wocbeneilirift 
tilr nrnlytische OiBmle 
fiir angewandte Chemle 
fill aiiKPWandte IMiltrosKop 
tflr an organ f SI he Chemle 
tilr Blologie 
tar Hygiene und Itifei 



Zeilsebi-irt [i 
Zeltsihrin t\ 
ZeflFitliriCt ti 



ZeitThrll 

ZeHa-hrlft fUr Thiennedittn 

Zetlaibrilt fUr UnlePBinhung der iNabrunga- 

iind Renuasmittel 
Zeitacbrilt lUr Veterlnarkunde 
Zeitaihrftt Hlr wissenHchaftlf. he Mlkro- 

■ikopie und fUr raikroakopHi-h* Teknik. 



Id) List of piiblicationa ordered hut ncl <in yet en hoiul. 


aETH OP P 


BIOllICALS. 




Bulletin of the British Or i thologiat a rlub 


22 Tth aerit'; 


ISIS 1003 


Annalea de It So leW enton a s,iquP de 


Centralblatt tUr Nabrungs nd Genuaanit 


Belgique to 1903 


tel Chemle complete 


Annalea de 1b Sotiete entomoiogiqu" de 


Centralblatt fdr Agrlmltur hemle to Itr^ 


France to 1103 


Cherolsche loduatrle to 1901 


Aiiiialt d Igiene apprtiBentsle to 1101 


Comptea rendua S> Delate de BlolORle 




to 1901 




Deutache medHlnf-he Wohenahrft to 


ArbeltPn dea bolanis hen Instltut n \\ urz 




burg 187+ 188f, 


HlRtnrl=i-be ^tudien aua dem pharmakolo 


^rbeiten des pharn akoloRt- hen Inst tut 7u 


giFchen iDstitut zu Dorpat to IJOl 


Dorpat to 1902 


Ho ker B Journal ot Botanj li d Kew Carden 


Av hfvder Pharma U O 1901 


Miscellany 1849 18'^- 


Arthlv filr Anatom e u d Pbvsiulogie 


HjEienia^beHundscbau U ]9r = 


182G 1832 


IbH 1895 1903 


ArcbiT fUr Dermatologie una siphilia to 


India Rubber World 1901 110 


19 J4 


Indian Medical Qaietle to 1BC3 


Arthlv rur enpertm en telle Patbologle uud 




Pbarmakologie to IS 03 


Jabresberi ht Ober die Lelatungen der 


Arcliiy filr Hj-gtene to vol 42 


bemis,.hen Te<bnologle to 19(3 


Archlv fiir kllnlacliB Cblnirgle (Langen 


Journal allgemelnen der Theme 179S- 




18U2 (Sschererl 




Tournal de m#declne v^terlna re preaent 


EntwichlungBgea bkhte yola 1 5" 


series to 1903 




Journal neues fur Chemle 1SU5 1806 


ArfhWes d Anslomfp mlcroacoplque to 


(■V Gehlenj 




Journal neues tdr Chemie Phjsik und 


Archlvio per le e len^e medkbe to 1901 


Mineralogle 1807 1809 


Arkiv Mr Bota ik (o laot 


Journal of Applied Ml^ro^popj and l-abora 


Berkbte nua dem phjalologlaiben Labors 


tori Method-i \0la 1 5 




Jnurnal of the Asiatic Society of Bengal 


landwIrtbsLhaftlJthen In?ti(u( zu Halle 


Naturil Higtory serlea 1865 l'^03 






Berlchte dpi- deutscben botanf Lhea Qe 


1B6 1901 


tellKcbaft to 1904 


Juurna) of Comparative Pathology and 


Berichte der acl »elzerleLheii botiifai-lp 


Therapeutics vols 1 15 






Berliner und deutscbe entomologiscbe Zeit 


Journal of Tropical Medl ine vols 1 4 


ecbrltt 1857-1880 




Berliner ulltoinoloBl8i.be Zeltschrltt to 




iao5 


London Journil of Botanv 184" 1848 


Berliner tierarztlkbe W onbenacbrltt 1893 


Memoirs from the BloJoBkal Laborator> of 


1902 


the Tohna Hopkins Iniver-tj \ols 1 3 


Botai iBcbea Centralblatt BelbeRe complete 


MltCheiluQgen aus dem medi(inl»ben 


Eotan a 1 e Mlttellungen auB der Tropen to 


Fai-iiltM der kaiaerllcb Japanis hen Lnl 


1101 all published 


verait&t zu Tokfo voIb 1 5 
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(i| List of pum.: 



PhHadelphln t, 
Proger nledi. 

1901 
Quarterly Jou 

1ST2-Ia94 



iBlytl»t 



I Chen 



laa? 

Semalne meskal^ to 1903 
SitEUagaberkhte bus dem k k Akad del 

Wiaaenaclnrten zu Wkn mathematlsih 

naturwisB Klaase to 18U4 
St Loufb and Canadian Ptiotogrdpher 

l<t02 
Studies from the Department of Patliologj 

of the Co 11 eg 



1 Unh 



■Blty I 



mplet. 



( not as yel on /idjirf— (.'otitiiiiii>d, 
,i£—coH tinned. 

rhtimpaon 1 atea Laboratory Reporta and 

MemoLn of the Liverpool SLhoul ot 

Tropifal Medicine complete 
rranaactlona of the American Mkroaiopital 

-loiielj IBO^ 
rranaaitlons ot the LInnean Soilety Second 

serLei Bntini all published 
UiiUCPSLfy ot PennBvhania Bulleting to 

1903 






3(hrlft fUr ang^wandte Mikroskop 



(Ur Nahru 



ttol Unters 
arenkunde 



Chung Hygles 
1903 
fit"chri£t tUr oftentLuhe Chemle to 19IH 
7eitschrL[t filr Pflanzenkrankhelten to 1903 
■ Gyndkologle to 1903 



Entomological pub Ilea 



MielHe IpuiP nhitel 

Ream 

Bichloride ot mercury 

Alcohol 

Mn tliimiuglilj, leaie tor t' 

(d) Copjiofaec. 



cubic ceiitiiiiptprs 



; four hours, then filter 



n (wojt and lilies of all imri-n an hand. 



Abbott: Hygiene of Tranamlssihle Diseases 
Allen ; Commercial Organle Analyslg .. . 
Anaalee de rinstitut Pasteur, vols, 11 i:i . . 

Barth: Cholera 

Borden: Roentgen Rays 

Borthen : Lepra des Auges 

Copeman: Vaccination 

DuhPiiig: Cutaneous Medicine 

FlilBBB : Grundrias der Hygiene 

Frankland : Agricultural Chemical Analysis 
Fresenlus : Qualitative Chemical Analysis.... 

Gill : Oil Analysis 

Gould: Medical Dictionary 

Oriffln: Chemical Testing of Wines 



li ChEmicala.- . 



Hoflmann and Power : 

Journal of Biperimental Medicine, v 

Lepra Conferenz zn Berlin, 1-2, 3, 1-2 

Mulp and Ritchie: Bacteriology 

Notter and Firth: Hjglene 

Orth, J. : Special patfaologische Anatomie, 1. 2, 2 f 

Arbelten a. d. kale. Ga^undheltsamte. vol. 16 

Rush : Medical Inquiries 

Wernlch-Springfeld : Sanltatsbericht 
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Scheube : Krankheilen iler warmeu Lander 

Zeitflohlrft f. Hygiene, vols 32-35 

Zlegler ; Allgemeine PatholoBU 

Ziegler : General Pathology 

Mbj; WaaBeranalyse 

Moeller: Mlkroakopfe a, Nahi-ungs- n. Gc-rusainiUel 

Remaen ; Organic ChemiBtry 

Roeeoe a.nii Schrolemraer : Chemistry 

Smilh: Electro- Chemipal Analyaia 

Stillman : Engineering Chemlatry 

Thompson i Electrltlty and Magnetism 

Velazquez: Spanish Dictionary 

Wanklyii : Milk Analysis 

Wanklyn : Water Analysis 

Watts: Dictionary o! Chemistry 

Wiley t Agricultural Cheroiatry 

WilliamB : Introduction to Chemical Science 

Wood; Dispensatory 

American Journal ot the Medical Solencea, vols, 121 
American Journal ol Science. toIb. 11-14 

American MerJicine, vols, 1-4 

American Public Health Association Reports, vols. : 
Boston Medical and Surgical Journal, vols. 144-14V. 

CuBhny: Pharmacology and Therapeutics 

Journal of the American Medical Assoc lat ion, vols 3 

Journal of Medical Hesearch, vols. 6-S 

Journal of Pathology and Bacteriology, yois. 7-8- 

Long: Urine Analysis 

Medical News, vols. 80-81 

Medical Record, vols. 59-62 

Medical Review of Reviews, vols. 7-S.. 

New York Medical Journal, vols. 73-71; 

Pennsylvania Medical Journal, vols. 4-5 
Phllaflelphia Medical Journal, vols. 9-10. 

American Chemical Journal, vols, 1-24. Ir.df.i 

Boehm and Davldoff : Histology 

Bulletin Johns Hopkins Hospital, 7 vols 

Carpenter: The Microscope 

Delaflald and Pruddeo : Pathological Anatomy and 

Ewing: Cltnicfll Pathology of the Blood 

Huber : Histology 

Journal of Pathology and Bacteriology, vols. 1-6— 

Lee: Mlcrotomlsfs Vade-mecum 

Luuget Sulphuric Acid and Alkali, vols 1-3 

Mallory and Wright; Pathological TecHnlque 

Novy: Bacteriology 

Osier: Practice of Medicine 

Philips: Ore Deposits 

Twentieth Century Practice of Medicine 

Vaugban and Novy : Cellular Trains 

Whipple: Microscopy of Drinking Water 

Malaria and Micro-organisms 

Sternberg: Bacteriology 

Tavera: Medicinal PlaDtB of the Philippines 

Allbutt: System of Medicine 

American Chemical Journal, vole. 25-28 

British Medical Journal, S8 vols 

Bulletin Johns Hopkins Hospital, vols. 12-13 

Chemical News, vols. 83-86 

Halliburton: Chemical Physiology and PnthiiluK)- 

Hamilton: Pathology 

Johns Hophins Hospital Reports, vols. 1-1" 
Johns Hopkins University Circulars, vols. 20-21 
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Journal of the Chemical Society, toIb. 1-SS, Iiidcit, 1, 2, 3 
Proc. Abstracts of Proc., and Cat. o( Library, Chem. Sac. 

JourDal of the Chemical Society, vols. 80-85 

Journal of Eiperlmeatal Medicine, vols Q-7 

Journal of the Royal Microacoptoal Society, vols. 24-25,.., 
Journal of tbe Soi^let]' at Chemical Industry, vols. 20-21. 

I,ancet, 4 vole 

Medical Review, 4 vols .„ , . , 

AnualcB de Chimle et de Physique, vols. 22-27 

Annates de Mnstltut Pasteur, vols. 15-16 

Annall d'Iglene Sperlmentale, vols. 11-12 

Archly, f. Hygiene, vola. 40-45 

Archiv [. mlkroakoplHche Anatomlo. vols. 58-CO 

Deutscbes ArehLv f. kllnisrhe Medicin, vols, 70-74 . 

Virchow's Archiv, vols. 163-170 

Archives de Parasltoloeie, vols. 4-5 

Archives g6n§rHles de Medicine, vols. 5-8 , , 

Archives d. Sciences biologiquea (St, Petersbiirsi . ">!-. >- 

Archiv lo per le Sclenze Mediche, vols. 25-26 

Archives Itallennes de Biologic, vols, 35-38 

Autenrieth : Aumndung der Qifte 

Baurogarten's Jahresbericht, vols, 15-18 

Beiistein: Organtscbe Chemte, vols. 1-4, Bup, 1 

Bericbte der deutschen chemtschen Gesellschsft. 6 vou... 

Berliner klloische WochensKhrltt. vols, 38-39 

Brauna : Chemlscbe Mlncralogic 

Bulletin de la Soci^tg chlmique de Paris, vols, 25-2S 

Centralblatt f, Innere Medicin, vola, 22-28 „. 

Centralblatt t, Bacterlologle, 9 vols 

Centralblatt f, die med. Wlsaenschaften. vols, 39-40..,. 

Chemtsche Industrie, vola, 24-25 

ChemiBohes Ceutral-BIatt, 4 vola 

Giaasen: Mohr's Tltrlrmetbode 

Claaaen: Analytlsrhe Cheniie . . . 

Coraptes rendus, SocWt^ de Blologle. vols. 53-51. . 
Comptea rendua. Academie des Sciences, vols. 131! 1 :t,T 

Dammer: Anorganische Chemie, 5 vols 

Dragendorff : Eritiltt*lung von G-ltten 

DeutBche med. Wochenschrlft. TOie. 27-28 

Gazette med, de Paris, vols. 72-73 

Gazietta Chlmioa Italiana 

Qiornale d, reale Socleta veterlnaria Italtana, vols. 50-51 
Micbaelia: Graham-Otto's Anorganische Chemie, 5 vols.. . 

Groth: Tabellarlsche Uehersicht der Mineralien 

Guareschl ; Alkalolde 

Jahreebericht der Pharmaeie, vols. 34-35 

Journal d'Hygiene, vols. 28-27 

Journal de Medicine de Paris, vols. 13-14 

Journal de Physiologie at de Pathologle, vols. 3-4 

Journal t, praktiache Chemie, vola, 63-60 

Landolt and Bornsteln : Physikallseh-ohemiBche Tabellcn. 

Laaaar.Cohn : Harnanalyae - .. 

Lieblgs Annalen. vols, 317-32S 



Photograph lache Mltteilungen. vola, 38-39 

Kolbeck: Plattner's Problrkunat 

Prager med. Woehensehritt, vols, 26-27. .. 
Presae mfdlCBle, 4 vols 
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Progrta roMlcal, i vols 

OeisBler and Moeller '. Real-eDCrclopcdia d. ges. Tharmacii 

Recuell des Travaux chlmlQue, vols, 20-21 

HLchter: Lfxlkon der Kohlenstotl-verhinauTisiii, i! voK 

Roth Qenlogis, vols. 1-3 

Samuilung chemlacher Vortrage, voIb. 1-7 . 

Sihmtat s JaUrbiieher, vols. 2(19-276 

VratLh 2 vols 

RUBBkii Vratch, 2 vols 

Wiener Mlnlsche WocheDBchrKt, vols. 14-lD . . . 

Zeltscbrtft I analytlsclie Cbemte, vols. *0-4l 

Zeflselirlft t angewandte Chemle, vols. H-15. 

ZeltBchrKt t angewaodte Mlkroshople, vols. 7-S 

ZeltBChrm t auorgautschB Chemle, vols. 27-32 

ZeltBchrlEt r Biologic, vols. 43-43 

Zeltai.hrlft r Hygiene, etc., vols. 36-41 

Keltsphrttt ( kltolBche Medicln, vols, 43-47... 
ZeltacUrltt [ OHenlllobe CHemie, vols. 7-8. ... 
Zeltachrltt t phyBlkallRche Chemle. vols. 36-41 .. . . 

ZeltschrKt C. phyBlologlache Chemle, vols. 32 a6 .. 

Zeltarhrift ( Thiermedkln, vole. 5-6 

Zeltschrift f Untersuchung a. Nahrungs- ii. GenUEsmitttel, 
Zeilschrlft 1 wlB3ena<^ baft lithe Mlhroakopie, vols. IT-lS.... 

Archives de Biologle, vols. 17-18 

Btbliographia Medtca, vol. 2 

Zfegler's Beitrage. vole. 29-31 

Buck: Reference Handbook of the Medical St^ienues. vols 

American Journal of Pbyaiology, volB. 6-8 

BrltiBli Medical Journal, vols. 89-32 

Hamilton; Pathology. 2 vols.,,. 

Johns Hopkins University Memoirs, v.ji 4 . . . . 

Zlegler's Beltrftge, vol, 32, Sup. f, 

Chemical News. 42 vols 



Carpenter : The Microac 



HaDimersten : FhystolDglcBl Chemistry 

Hektoen and Rieaman : Pathology 

Hewell : PhyslolDgy, vols, 1-2 

JSrgensen : Micro -organ Urns and 

Journal of Applied Microscopy, vola, 1-2 

Novy: Bacteriology 

Simon : Pbyslologlcal Chemlatry 

Stengel : Pathology 

Sternberg: Bacteriology 

Vaughan and Novy : Cellular Tosi.is 

Zlegler: General Pathology 

Zlegler : Special Pathology, vole, 1-2 

Berlnger : Assaying 

LeBlanc: Electro-chemistry 

Clowes anfl Coleman: Quantitative Chemii'al Anal: 

Lunge: Coal Tar and Ammonia 

International Clinics, llti 8er„ vola. 1-4, 12th Scr , 

Schafer: Histology 

Abbott: BaoterlolQgy 

27024 3 
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: Commercial Orgaaic Analysis .. 
: Chemloal Analysts of Iron 
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Darch : Special PatholoBical HtstolOKj', \ 
Oaylord and ABihoK : Pathologtcal Higtt 

0111 ; Gas ana Fuel AnalyalB 

Oould ; American Yearbook at Medicine. . 

Hare: Practical Therapeutics 

Hektoeu sua Rleamann : Pathology 

Hemtneter : DlBeasea of the InteHtlnea, vc 

Htorns,' Metallurgy and Assaying 

Lehmann acd Newmann : Bacteriology, * 
Loomls and Thompson : American Syatem 
MoFarlaDd : Fafiiogenic Bacteria , 



Nothnage! : Encyclopedia oC Practical Medicine, vols. 1-5 

Preacolt: Pronlmate Organic Analysis 

Frescott and Johnson : Quftlftative Ohenilcnl Aji.iliaV- 

Rlcbter: Organic Chemistry, vols 1-2. 

Simon: Clinical Diagnoaia 

Stengel: Pathology 

Sutton : Volumetric Analysis 

Vaugban and Novy : Cellular Toxins 

Poole's Index to Periodicals. 7 vola 

Annual Literary Index 

Cutter: Author Tables, vols. 1-2...... 

British Medical Journal, voia. B3-9* 

Chemical News vols 87-88 

Journal ot the Chemical Society, vols. 96-911 

Journal ot tomparative Patholt^y and Therapeutics, vol, 1(! 

Journal of the Royal Microscopical Society, vol 26 

Journal of the Society ot Chemical Industry, vol. 22 . . . 

Journal of Tropical Medicine, vol. 6 

Lancet 2 vols 

Medical Hei lew vol 6 

Nature vols 67 68 

Williams ■Veterinary Medicine 

Annales de« Jardfns botaniques de Bulteiiiorg, a vols 

Archlv f Thierhe ilk undo, 20 vola 

Archi>es de Paraaitologle, vola. 1-3 

Baumgarten I ehrbuLh der path. Mykologie, vols. 1-2 

Beltrage zur Morphologic u. Physiologle der Pflanzenielle... 
Boehm and Oppel Taschenbuch der mlkroakopische Teclinili 

Centralblatt t allgemelne Pathologic, vols. 1-13 

C R Acad d Sclen'es. vols 1-131, Sup. 1-2, 4 Index vols... 
Dammer Handbueh der chemlschen Technologic, vole. 1-5... 

Deutschee Archiv ( kllnlache Medicln, vola. 1-69 

DeutBChea Archiv f Physiologic, 1815-23, voU. 1-8, . 
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Dimmock : Anatomy of the mouth parts of some Diptera 

nlBtant : Fauna of India, Rhynchota 

Deutath and Qelamantel : Die Impstoffe imd Sera 

Dalla Torre : CataloguB hymenopterorum, 10 vols. 

DoBelQ : Oetaslatische Dekapoden 

Doiiavan : Epitome of the Insects ot China 

Van Dungern : Antikflrper 

Duaelgneur and Kleber : Le Cocon de Sole 
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Falrftire ; ColeopWrea recuelllla a Madagascar, etc 

Frank; Die Krankhelteii der Pflanzen, voIb. 1^3 

Gamalla : Blemente der allgemelnen Bakterlologie 

Glebel : liisecta Epizoa. 1870 

Gorham : On the Lyeldse and Lampyrldffi In the Imp. Mua,, Calcutta.... 

Gosae : On the claaping organs in certain Leptdoptera 

Green ; Coocldffi ot Ceylon ... 



3roth : Phyalkaltsehe Kryslallographle.... 
HatTer; Kautschuck und Gutta Percha.. 



Hamilton's System of Lega! Medicine, volfl. 1-2 

Haneemann : Specltlcltat d. Altrulsmua und der Anaptesla 

Hartig: Anatomie u, Phyalologte fler Pflanzen 

Heymons: Bel 
Heyne: Die e 



[oward t Annotated catalogue ot InaectB collected by Albat 
aeoby : PhytopJiatoua Coleoptera ot Ceylon... 



Jacoby : Fhytophatous Coleoptera. trom I ndo- Malay ana, etc.... 

Kautmann; SpBcielle Pathologie 

Kirby : Collection ot Dragon Files from N. W. India 

Klrby: Rare 
Kohl; 



Kolle and Wasaermann : Handbuch der path. Mlcroorganlamen, 1 

Kiiakler : Harze und dte HaraBle „ 

Lansberge: Lea Copridea de Malasfe, 1888 „ 

Le Conte and Horn : Claasifteatlon ot Coleoptera ot N. A 

Leech; Lepldoptera Heterocera trora Northern China 

Loew : Neue Beltrige zur Kenotnlaa der DIptera, 8 parts 

I^wre : Anatomy, etc., ot tbe Blow-Hy, vols. 1-2 

Mayer: Hara der Na^JelhBlier, 1894 

Mayr: Feigeninsekten, 1885 

Mayr : Formieldie EorneeDses, 1872 

Mayr : Formlcldte Novagranadensee, 1870 

Mayr : Formicldw Turkestan am ae. I87B 

Mik : DIptera gesammelt ant den Auckland Insein .... 

Miller; Mikroorganlamen der Mundhole 

Miall and Hammond : Harlequin Fly, 1900 

Michael Is ; Entwlcklungsgeschlchte 

Mohnicke: Die Cetoni den der Phi lippinen Insein 

Moore : Revision ot tbe LIthealidffi, 1877 

Moschler: BeltrHge zur achmetterllnge Ton Surinam 

Oberthur : MudB aur lea LepldoptSres reouelllls en Nouv. Guin... 

Oestetle ; Pharmacognoat. Studien ucber Gutta Percha 

Oaten-Sacben : DIptera of the Malay Archipelago 

Pagenatecher : Lepidoptera Fauna des Malaylschen Ar^b 

Percheron: Moaographie des Paaealea 

Peterson ; Lepidopteren Fauna v. Katland 

Plepera: EatwIcklungsBeacblchte elnlger Javan. l-t-.v i";i d'n-.ta 

Pleperfl : Lepldoptera von Batavla 

Piepsra : Lepidopt^res dea ludes orientalea Neerland 

Redtenbacber : Monographlactie Ueberslcbt der Mecatiodlen 

Regimhart : Essai monograph, de la tamilie de GyrinidEe 

RIbbert : Lehrbuch der allgemeluea Pathologie 

RIbbert : Lehrbuch der speciellen Pathologic 
RObknsll : Medical and Surgical Usi 
Itoacoe and Schorlemmer : Lehrbuc] 
Saccardo : Sylloge fungorum. vols. 1 
Saundera : Description ot Buprestld 
Saunders : Notes on the Buprestidie 
Selya Longcbamps : Monograph des 
9elys Longcbamps : Odonates des Philippine 
Semper : Tagfaltev v. d. Phillpplnen, 1878.. 
Sharp : Some Aquatic Coleoptera from Ceylf 

Smith : Catalogue ot Hymenoptera ot Bornec 
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fflot Japan 

1 collected by S^im,l,r 
Gomphinea . 
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Smith : New Hymenoptera from Sumatra, Sulu, etc.... 
Smith : Motes on distribution at Aoiileata Hynienopter 
Smith : Revieion ot the Hymenoptera, g«n. Clepntea... 

Stal : Orthoptera nova ei Inaulia Philippines 
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Wallier and Hewitsan : Heterocera ot the EaaCen 
Walker and Hewitaon : Synopsis ot the East-Arct 

Weeer^ Saueratoffe der Oele u, Harie, ISBS 

Westwood : loaects from Manila 

Wiener entomoleBlache Wochenachritt, vola. 1-8... 
Wiesner : Die Rohstotte des PaanzeDreicha, vols. 
Wytsmann : Genera Inaectorum, 1-11, 12 a-d, 13- 
Zeitsehrltt t. HymeaDpteroloBie u. Dlpterologie, y 

Beddome: Iconea Plantarum Indtae Orientalia 

Brandts : An enumeration of Diptera carpareie, U 

Entomologist's Monthly Magazine, vol, 39 

Entomological Society ot London. 1903 

Bntomologlat, 1B03 

Entomological Society 



Jackson : A giossary ot botanic terms, 190O..- 
Journal ot the Linnean Society. Botany, 1SS6'] 
Journal ot the Linnean Society, Botany, 1903.. 

Journal ot Entomology, 18B0-66 

Journal ot the Astatic Society ot Bengal, vol. 72 
Quarterly Journal of Microacopical Science. 4 p 
Standtuse : Synopalg of Biperlments, Lepidopte 

Zoological Record, vol. 39 

American Journal ot Physiology, vols. 1-5 

: Cera 
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oioglcBl Society ot Waablngi.on, vols. 1-5 








1 ot the Boston Society of Medical Sciencea, vols. l-G 
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nee Handbook of the Medical Sclencea, vol. 7 


Opinio 


ns ot the Attorney -General of the Philippine Islands, 1 



Annotated Laws, Philippine Commission. Spanish, Vol. I... 

Annotated Laws, Philippine Commission. Englleb, Vol. II 

Thirteenth Quarterly Volume, Philippine CommlHsion, English. 
Fourteenth Quarterly Volume, Phtlippine Commlsalon, Englial 

Annals of the Royal Botanical Gardens, Calcutta 

Attfleld: General Medical and Pharmaceutical Chemistry 

Barbero: DIerlonarlo ... de las Islaa FiiipinaE 

Battersball : Food Adulteration 

Bayley: Pocket-Book tor Chemists 

Blyth; Foods 

Blyth ; Poisons 

Brannt: Manufacture ot Vinegar 

Bulletins ot the Johns Hopkins Hospital. 1 vol? 
Bulletins from Laboratory ot Dr. Kitasato, Tokiu . 
Bureau ot Animal Industry. Annual Reports, 1 ! voir. . 

Caaaell : German Dictionary 

Catalogues, Book and Apparatus 

Cornwall: Analyse qualitative 

Crosby: Tables tor Determination ot Common Mlmriil 

Dabney : Cotton Plant 

Daaa : Mineralogy and Petrography 

Dental Publications 

Duplleatea 

Bxpertment Station Records. 90 nos 

Foreign Government Publications 

Feliu y Perei : Ftsica Experimental y ApHcada 



ety of London, 1 


34-1902 




ette. 1903 
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FreseniuB: Quantitative 

Garnett : Heat 

Gattermann : Organic C 
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Analyse chimique dee subatan 

ITobes et MalaiHea 

y IJulletlns, 1-15 



Leffmann: Examination ot Water 

I^wkowltSfh : Analyaia of Otis, Pats, etc 

Maumerle : Fabrication du Sucre, vol. 2 

MlBcellaneouB 

Monographs, Reprinta. etc 

N. Y. State EntomoloBist's Reports 

PWllDPine Government, Bulletins of Departmentt 
Freecott and Jobnaon : Qualitative Cbemlcal Ana 

Public Hsallh Reports, vols. 18-19 

Rack: French Wine and Liquor Manufacturer ... 

Report ot the Surgeon -General. U. S. A 

Report of the War Department (Governor of Cubi 
Report of the Military Governor ot Cuba, 1802. .. 
Report ot the Philippine Comralasfon, inoo, 1-fi . 

Report ot the Philippine Commission, 1902 

Rkhter: Organic Chemistry 

Robert y Nadel : Compendio de Hldrologla Medica 

Hochet: Trait* d'Anatomie 

Saatler: Inauatrial Orgaolc Chemistry 

Sharwood : Qualitative ' 



Worcester: Dtctionary ot tlie Eugtiab Language... 

Wright : Animal and VegeUble Flied Oils, etc 

Yearbook of the Dept. ot Agrioultnre, 1864-1900.... 
Annales dcs scletiteH naturelles. Botanlque. vole. 1 

Annals of Botany, vol. IS 

BotanlBches Centralbialt, 1903 

Botanische Zeitung, 1903 

Bulletin de I'Herbier Boissier, vois, 3-4 

Bulletin o( the Torrey Botanical Club, 1903 

Dalla Torre and Harms : Genera Slpbonogamarnm 

Engler: Das PBanzenreteh, 14-15 

Engler; Botaaische JahrbUcher. 7 parts 

Hooker's Iconea Plantarum, vol. S 

Journal of Botany, British and Forelgo, 1903 

Notlzbiatt dea k. b. Gardens u. Museums ku Berlin 
Executive Orders and Proclamations, series 1903. i 
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DeuUche tierarztlicha Wocbeosclirlft, 1903 

JouTDat o[ Infections DtBeaaes, vol, 1 

Medical News, 16 numbers 

Meflical Beeord. 2 numbern 

PSilaflelpH la Medical Journal, 1 number 

Schwelzer-Archlv fur TierbetlKunilc. vol. 45 

Wallace: CetOBldeB ol the MaUy Archipelago 

Blttz ; Practical Metbod for determining molecular weiKlii 

Bioli^ical Bulletins, vols. 1-2 

Entomological News, 1890 lo 1903 

Entomologist's Directory 

Hempel: Methods of Gas Analyala 

Jobna Hopkins University Memoirs, vol. B 

Jones: Tbe Freeiltig Point, the Boiling Point, etc 

LebEeldt : German, English, French Medical Dictionary 

New York Medical Journal, 3 numbers 

Noyes : Organic CbemUtry 

PolU: Medical Directory 

Prlngle : Practical Photomlcrograptir 

Reterence Handbook of the Medical Sciences, vol, n 

Roget: Thesaurus ol English Words and Phrases 

Weber: Chemistry of India Rubber 

Annalen der Phyalk, 1 part 

Annales de Ghlmie et de Physique, 1903 

Annaies de llnatltut Pasteur, 1903 

Annales de la Socl^tS Entomologlque de Prance, 1903 .. 

Annall d'lglene aperlmentale, 1B03 

Arbeiten bus dem kaiserlichen Gesundheltsamte, 1903 

Archly der Pharmacie, 1803 

Archly far experimentelle Patbologle und Pharmacologic, : 

Archly ttir Hygiene, vol. 41 

Archly fdr Hygiene vols. 45-47 

Archly fUr klinlsche Medicin, yola. 77-78 

Archly tilr mikroskoplsche Aiiatomie, 1903, am] iicp: 'n v>\- 

Archiv (llr Physlologle, 1003, and Sup 

Archly (llr Verdannngskrankhelten, 1903 

Archiv fiir Tierheilkunde, 1903 

Archives d'AnatomIe microacoplque. 1903. . 

Archives de Biologic, vol. 19 

Archives genSrales de MMIcine. 1903 

ArchlvBB de Medicine eipcrlmentelle, 1903 

Archives mfidlcaJes de Toulouse, 1803 

Archives Italtennes de Blologle. 1903 

Archive? de Parasitologic, vol. 7 

AnbliTO des aciences blologiques (St, PetersbiirE^i , vol in 

Archino per le sclenie medlche, 1803 

Baumgarten's Jabreabericht, 1901-1902 

B e it r age zur patbologischen Anatomic, etc 

Berichte der deutscben chemlschen Qesellschaft, 1903 

Berliner klinlache Wochenacbrift, 1903 

Biochemiaches Ccntralblatt. 1903 

Bulletin de I'Academle de Medicine, 1900-1802 

Bulletin de la SDclet6 chlmlque de Paris, 1903 

Bulletino delle sclenie mediche, Bologna, 1803 

Centralblatt fiir Bakterlologle, etc., 1803 

Centralblatt fflr innere Medicin, 1903 _„. 

Centralblatt ftlr die mcdicinlschen Wlasenschaften. 1903 

. Chemiache Industrie, 1903 

Cbemlachea Central-Blatt. 1903 

Comptes renduB . . . Academie des Sciences, 1903. . 
Comples renduB . . . de la Socl«« de Blologle, 1903 ... 

Dentachc medlclnlsche Wochenschrltt, 1903 

Bntomologiache Zeitaehrirt, 1903 
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BntoDiologische Zeltuiig, 1B03 

EntomolOBlsk Tldskrlft. IBOS 

Gaiette mMicale de Paris, 190:^ 

Glornale dalle reale Socleta . veterlimrla ItaliaiiH. 1303 

Jahrbuch fler Chemle, vol. la, 1903 

Jahresberlnht tlber die Fortsohrltte der Agrlkultureliemie, 1B03 

.rabreebericht aber die Fortsohrltte der Cbemie. 1898 

Jabresberlrbt ilber die ForlsthrLtte der Hygiene, 1903, vol. la... 
Jahresbericht Uber die Lelstungen der ohamlschen Tecbiiologle 

Jahreaberlcht der Pharmacle, 1903 

Journal dHyglene, 1903 

Journal de Medicine de Paris, 1903 

Journal de Phyeiologle et de Pathologle genfrale. 10U:i. . 

Journal tUr praktische Cbemle, 1903 

KltnlBches Jahrbuch, vola. 9-10 

Lleble'a Anaalen der Cbemle, 1903, vols. 326-329. 

LubarHch-Oatertag ; Ergebnisae der allgemelnen Pathologie 

Meyer and Jacobaon : Lehrbuob der organlschen Chemie. 

Monatshefte (Qr Chemle, vol. 24 

MonatBchrlft fOr Thlerhellkunde, 1904. 

Mdncbener medicinlache Wochenschrift, 1903 .. . . 

Oeaterrelchiscbe Chemlker-Zeltiing, 1903 

Pbllosophical Transactions of tie Royal Society of Loijdoii 

PHotograpblsohe Mltteilungen, 1903 

Prager med 



Pro«eedlng8 of the Hoyal Society of London,, 
ProgrBs medical, 1903 ,. 



Recuell des Travaui cblmlques dea Pays-Bas et de la llelglyut 

Revue d'Entomologie, 1903 

RuBBhil Vratcb, 1903 .. 



Sammlung cbemlscber und chemlach-techiilBcher VortrHge. vol. 1 

Schmidt's JahrbUcher, 1903 

Sperlmentale, 1903 

St, Peteraburger medlclnlBChe WocbenBchrlft. 1903 

VirchoWa Arelilv, vols. J71-174 and Sup. to vol. 174. . . . 

Wiener entomologlscbe Zeltimg, 1903 

Wiener kllnlsche Wochensehrirt, 1903 

Wiener mediclnlsche WocSenschrift, 1903 

Zeltschrift filr analytlsche Chemle, 1903, and Indei 

ZeltBcbrilt fUr angewandte Chemie. 1903 

Zeltscbrtft tUr angewandte Mlkroskople, 1903 

ZeltscbrlrtlUranorganischeChemle. vols. 34-33 

Zeltschrlft fUr Biologic, vol. 45 

Zcltschrlft filr EntomolOKle, 1903 

Zeitechrltt Mr Hygiene uod lolectfonakrankheilen, 19ii3 

Zeitschrlft liir kllniBche Medicln. vola. 48-51 

ZeltBcbrift tilr oftentllcbe Chemle, 1903 

ZettBChrift fiir phy a lit all echo Chemle, 1903 

ZeltBchrllt (ilr physio log I sche Chemle, vols. 3S-40 

ZeltacbrlCt EUr Thlermedicln, 1 



ZeltBchrlft tiir Untersuchung der NahrungB- und 
Zeitachrlft fUr wlBaensuhattllcbe Zoologle. 4 parte 

Zentralbiatt fdr Gynakologie, 1903 

Zoologlacher Anielger, Reg 



it the Philippine CommlssloD. Bngiisi 



Acts or the Philippine Commlasion, Engliab, vol. 14 

Annotated Acts at the Philippine CommiSBion, English, vol. 2 
Annotated At^ts ot the Philippine CommlBslon, Bngliah, vol. 1 

Agaasii: Nomenelator zoologfous, 1842-47 

Atkinson : Catalogue ol the Capald» of the Oriental Region. 
Atkinson : Catalogue of the Coccldte of the Oriental Region.... 

Balllon: fldansonia, 1861-78 

BeltrSge, Internationale, zur wisaensehaftliche Medletn 
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srgmaiin, Bruos, and Mikulicz : Haodhuch der praktlschen Cbirurgl? 

lumc : BumpWa, 1B35-184S 

LDdeze : Blat6rldes recuetilis au Japan, 1S72.... 



eriptioneB plantarum, 1791-1801 

DougtasB and Scott: British Hemlptera 

Drake del Castillo: Illustrationes Flor» InBulanim marla Paoltlcl, 7 part 

Encjclopedle der mikroskop, Technik 

Porel : Indian Ants of the Calcutta Museoni, 3 paits, 1S85 

Gaudlchaud : Botan§que du Voyage autour du Monde 1856-37 Bur la Bon 

Green : Coicidie ot Coylon, III 

Hnnshaw and Banks ; Bibliography o( the more Important fonlrt button 3 t< 

economic Entomology. 7 parts 

Holtermann ; Mykologiach* Uhtersuchungcn aus der Tropeii... . 

Hubner : EiotlBclie Schmetterlinga, 7 parts 

JaUrbuch des boUnlschen Gartens u. Mueeums Ku Berlin 

Junghuhii : Plants Junghuhnlanif, 1851-1855 



Mlquel: Illustrationes de la Flore de I'Arcblpel Indian 

Orth : Pathologische-anatomtache Arbelten, Festschrift 

Pagenatecher : Die Lep id opteren fauna des B Ism arcksarchl pels 

PresI: Epirael la botanic a, 1849 

Radlkoter: Ueher Saplndaoeen Hollandlach-lndiens 

Schlmper : Pnaniengeographic aut physio loglBChe Grundlage 
Straashnrger, Noll. Schenck. and Schimper : Lehrbuch Jer Ttiil: 

Tubeut: Pflanzenkrankhelten 

Van Delden I^erne ; Coffee Culture 

Walker-Arnott : Pugillus Plantarum Indi» Orleniiill.'', IS:!S 

Wiener kllnlsche Wochenschritt, to 1901 

Blanco: Flora de Fillplnas 

Ostwald: Inorganic Chemistry 

Acts of the Philippine Commission. English, vol. 15, 2 copies 

Annates de I'lastltut Pasteur, vols. 1-10 and 14 

Zoologischer Anieiger 

Archives de medicine eipfirlmentale 

Blologlsches Centralblatt 

Flucklger: GrundrlsB der Pharmakoguosi.' 
Jahresbericht lUr Agriculturcbemle, vol. 4.1 
Jahresberlcht iiber die Fortschrltte der Chemle.. 
Jahresbericht dber die Fortschrltte der Physiologk' 
Jahresberlcht fiber die Fortschrltte der Tlerchemie 

Lehmann-Neumann : Atlas der Bakterlologic 

Schnabel: Metallhuttenkunde, vol. 2 

Vlerteljahresbericht der Chemle der Nabrungs- u. Oenuasmlitf 

Bulletin de la Socifitfi chlmique de Paris 

Witthaus: Toilcology 

Kellogg: Biting Lice of Birds 

Astby: How to Analyse Clay 

Hewlett: Serum Therapy, Bacterial Therapeutirs. VfiouiiiE 

Pawlow: Work ol the Digestive Glands 

Tyson : Practice of Medicine 

Hirst: Obstetrics 

Hlrat: Diseases ot Women 

Hyde and Montgomery: Diseases o( the Skin 

James: Cyanide Praetice 

Fluegel: German- Engl fell and English -Germ an Dictionary 

Comatock: Manual for the Study ot Insects 

Williams : Principles and Practice of Veterinary Medicine 

Hoppe*Seyler : Haadbuch der physlologlsthe- und pathologische- 

Elera; CatSlogo de la Fauna de Fillplnas 

.loumal of the American Chemical Society 

Proceedings o( the American Chemical Society 

Journal ot the American Medical Asaociatfun 
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BioloKloal L«boniw>cj, Frellmlnaiy Bcport of the Appearancfl i 
I'hillpplne Iel»n<l3 of h lltseaae Clinioally RosembllnK (SlandePB. . 
P.Strong, M. 1). (R«print, 1B04) 

caiemioal laboralory. The Pfepsmtlon ol Benzojl-Acetyl Peroxide and 
its Use as on Intesttaal Antiseptic in Cholera and Dygent«ry. Pcellmi- 
Dary Notes. By Paul C, Freet.M, D., Ph. D. (Reprint, 1904) .. 

BloloRlcal Labontor;. A Pceilmloary Ecport on Trypanoa 
Hoises In the l^lll|mlne lalanda. By W. E. Mnapnye, M. D., , 
rcttor Biological tabotatory, and NormanE. Wflllainson. Aasisiaatltoc- 
tenoloKlBt, Bureau ol Government laboratories. (Out of print __ 
Spanisb edition 

Serum Laboratory. Prellminapy Keporl on the Study o! BindeipeBt'oC 
Cattle and Carahaos in the Philippine Islands. By James W. Jobllng, 

M. D., Mpector of the Beruin Laboratory 

Spanish edition .._ _ 

Bioltjfieal Laboratory. Tirpanosoma and TrypanosomlaslR, with Special 
Eeference to Surra In the Philippine Islands. By W. E, MoRgrave.M. D.. 
Acting- Mrentor Blolofiical laboratory, and Moses T. Clegg, Assistant 
Bacteriologist, Blologleal Laboralorv 

I. New or Noteworthy Philippine Plants. II. The American Element In 
the nilllpplne Flora.. By Elmer D. Merrill, Botanist. (Ifflued January 20 
ia04J _^ ' ■ 

Chemical Laboratory. The Qutta Percha and Kubber ol the Philippine 
Islands. By Penoyer L, Shennaii, Jr., Ph. D., Chemist, Chemical Labo- 

A Dictionary of the PUnt Names of Uie Philippine MandjV "By" Elmer fi!' 
Merrill, Boianist 

Biolofiicfll laboratory. A Report onHemonhagicSeptliHemlain ASinais" 
In the Philippine Islaijda. By Paul G. WoiJlley, St. D., and James W. 
JobUng M. D 

Biological Laboratory. Two Cases of a Peculiar Form of Hand Injection 
(IJue to an Organism ResembHng the Koch-Weeka Bacillus). By John 
k, McDIU. M.T)., and Wni, B. Wherry, M. D „ . _ 

Biological Laboratory. Entomological Division, Bulletin No. 1: Prelimi- 
nary Bulletin on Inaecls of the Cacao. (Prepared Eraieclally for the 
Benefit of FarmerB.) By Charles 8. Bants. Entomologist. Bureau Gov- 
emment Laboratories _. 

Blologleal Laboratory. Report on Some Pulmonary Lesions Prodaccd by 
the Bacillus of HemorrhHgic Septicemia olCarabaoa. By Paul Q. Wool- 
ley, M. D. „ 

Biological Ijiboratory. AFatal InfeoHoDbyaHlthertollndeBeribeaOhro- 
mogenlc Bacteiiiun: Baclllos aureos ftetldnB. By UaztmlUan Herzog, 

Serum Laboratory. Texas Fever In the ^flippine Islaiida and Ui'e Fnr 
East. By James W. Jobling, M. D., and Pajil G. Woolley, M, D., Bio- 
Ic^ical Laboratory. Entomological Division. BulletinNa2. The Austra- 
lian Tick (Boopbllus AustiBlls Fuller) In Hie Philippine Islands. By 
Charles S. Banks, Entomdoclit 

Biological and Serum Laboratories. Report on Bacillus Violaceus Mani- 
Ieb; A Pathogenic MlcnMJpsanlsm. By Paul G, WooHey 

Biological laboratory. Protective Inoculation Arainst Asiatic Cholera: 
AnK^perimentol Btndy. By Richard P, Strong,^. T>. (In press. Edl- 
llon of 1,600) , _ 

New or Noteworthy Philippine Plants. By Klmer D. Merrill. Botanist. ( 
press. Edition of 1.500) 

Blolosioal Laboratory. I. Amebas: Their CnlUratlon and Ktlologie ».„ 
nificanee. By W.E. Muserave,M.D.,andMoeesT. Clegg. IL The Treat- 
ment of In lestinal Amebiasis (Amebic Dysentery) In the Tropica "" 
W. E. Musgrave, M. D. (In press. Edition of 2,0001 

BioJottlcal Laboratory. Some Otiservatlons on the Biology of the Cholera 
Spirillum. By W. B. Wherrj', M, D, (In press. Edition of 2,000) .. 
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Dr. William Treleiee Director Missoi n Bota ical GanJen illtports of Mlasourl Botanical 
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Dr. J. C. Willis. l>treilor Royal Bolaiilt Gard™, Ceylon. 
Dr. M, Treub, Director 'bLoimIb Plantejitulii, Buitenzorg, . 
Dr. H. N. Ridley, Director Koyai PoLaiilc Garden. Str 

Director New Yorlt Botanical Ga.rd©uB. (Bulletins.) 

Director Botanic Garden. New South Wales. (Report.) 

His British Majesty's coasul-geaeral tor the Philippine 
sloner with the Government of India. (Report of the 
1-5. 1808-1880.) 

Prof. Dr. S. Kltasato, Director Institute of the Imperial Government of Japan. (Reports 
1896-1903 and hulletlns.) 

Dr. C. W. Daniels, Director Institute for Medical Research, Federated Malay States. 
(Bulletins.) 

Governroeut. Cape of Good Hope. (Riuflerpest bulletins and Agrliultural Journal.) 

Egyptian Government. (Buiielins.) 

Hawaii, Board of Commissioner o( Agriculture and Forestry. IBuliettiis.) 

Jamaica, Department of Agriculture. (Bulletins.) 

Kolonlaal Museum te Haarlem. (Bulletins.) 

Royal Asiatic Society. Straits Branch. (Journal.) 

Government Veterinary Burgeon, Singapore. (Report.) 

Aoademla National de Mediolna. de Lima. (Bulletin.) 

Health Department of Government of Cuba. (Bulletins.) 

Surgeon-General'a Library. (Transactions oC the National Dental AsBotiatiou, 1860-1899 : 
TraDsactions o£ the Southern Dental Association 189" Transaitloiis of tile American 
Dental Association 1894 ) 

Dr. Louis Ottofy. (Traasatttou? o£ the Illinois State Dentil Society lsBO-1900 ; Annual 
Report of the Illiiiols State Board of Dental Fximlner'. 1894 ConMIEutlon and By- 
Laws of the Chicago Dental Society ) 

Messrs. P, Blakistons Son and Co In rcsp qbb to request made Tj Dr. Louis Ottofy 
through the honorable the "Seiretary of the Interior Minlla P I dental and medical 
boohs as follows Bromell \iiato iiy and Histology of the Mouth and Teeth ; Gorgaa : 
Dental Medicine Gorgas Harris Principles and Practice of Deiiti=trj Tomes ; Dental 
Anatomy; Warren Dental Pathology and Medii.iGB Bartlev Medical Chemistry; 
Gould; Illustrated Dictlonar> o£ Med! ine Gould and pyle CvUopedla of Medicine 
and Surgery ; Kirke^ Handbook of Physiology Morrlo Human Anatomy ; Montgomery : 
Teit-Book of Gyueiology Stohr Text Book of Histology , Tyson Piattke of Medicine; 
Walaham : Surgery ; Its Theory and Practice : Williams : Manual of Bacteriology. 

Publishers of the following dental journals sent in response to request made by Dr. Louis 
Ottofy through the honorable the Secretary of the Interior. Manila, P. I. : Quarterly 
Circular; British Journal of Dental Science; Correspondena-Blatt fiir Zahnarste ; 
Dental Cosmos ; Dental Era ; International Dental Journal ; Items of Interest ; Dental 
Review ; Paolllc Dental Gazette ; Le Progres dentaire ; Stomatologlai Kozlbny. 

Dr. Paul C, Freer, Superintendent of Government Laboratories. Manila, (Subscription to 
Science for 1904.) 

Dr. Louis Ottofy. (Outlines of Dental Pathology.) 

Drs. Freer and tJovy, (On the Organic Peroxides, Reprinted from contributions to 
Medical Research, dedicated to Victor Clarence Vaughan by colleagues and former 
students of the Department of Medicine and Surgery of the University of Michigan. 
June, 1903.) 

Drs. Novy and McNeal. On the Cultivation of Trypanosoma Brucei. (Reprinted from the 
Journal of Infectious Diseases, vol. 1, No. 1. January 2, 1904, pp. 1-30.) 

Dr. Louis Ottofy. (Tropical Influence on tho Diseases of the Oral and Dental Tissues. 
Reprinted from Dental Cosmos, December, 19u3.) 

Dr. Edwin O. Jordan. (The Self- Purification of Streams ; reprinted from Decennial Publl- 
catione. University o( Chicago, vol. 10. The Field of Municipal Hygiene ; reprinted from 
Popular Science Monthly, June, 1903. The Connection between the Alkalinity of Certain 
Bacterial Filtrates and their Hemolytic Power ; reprinted from tho Journal of Medical 
Research. voL 10, No. 1.) 

Dr. Q. Bertnard Smith. (Two Cases of Paratyphoid Infection— One Caused by an Aberrant 
Organism. Reprinted from the Journal o( the American Medical Association, December 
12. 1903.) 

Dr. C. Puifrich. |A New Form of Retractometer. Reprinted from The Aatrophysical 
Journal, vol. 3, No. 4. April, 1806.) 

Dr. Launcelot W. Andrews. (On a New Method for the Preparation of Pure Iodine: 
Science la Its Relation to the Ethical Sentiments.) 

Dr. B. H. Ruediger. (Bacterio logic Study of the Hloofl in Thirty Cases of Clinical Typhoid 
Fever ; the Production and Nature of Streptocolysin.) 
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Dr. Herbert B. Durham, (Borne Notes on the Urine in Bcrl-beri ; Notes on Berl-ben 

the Malay Peninsula and on ChriBlmas Islanfla, ioaiac OteanJ 
Dr. Israel C. Russell. (RBeearcii in State UnlveralUea,) 
Dr. Hifleyo Noiuchi. (The Efteets ot Venom upon the Blood Corpuscles ol Cold-Bloodi 

Animals.) 
Drs. Meckel, de Cordmay, and Schlagenhautlen. (Sur un nouveau Copal et sur un nouvei 

Ktiio Fournis iB premier par le Fruit et le second par I'Ei-oree du Dipteryi Odora 

Willd.) 
Dr. Ludvig Hektoen. (Llnneas as a Physician; The Action ot Cerlulu Iron^ upon t 

LsalQB in Human Serum : Recent JnreBti 

Unknown Etiology ; Note on Typhoid Feve 

to the Diagnostic Value of Blood Culturea.) 
Dr. George H. Weaver. (Baoterio logic Studies of the Skin and Throat in Cases ot 

Scsrletlra: Vitality ot Bacteria trnm the Throats of Scarlet Fever Patients; Cirrhosis 

ot the Liver of the Gulnea-PiB produced by a Bacterium (Bacillus coll communis) and 

its Products.) 
Dr. J. W, Jenks, (Report on English and Dutch Colonies in the Orient.) 
Carnegie Institution. (Desert Botanical Laboratory ot the Carnegie Institution, CoTlUe 

Mr, Elmer D, Merrill. (El Roble (Quercus Jordanie de la Flora de Flliplnag, 1875.) 
Dr. W. E. Muagrave, (SubBtriptlon to Northwest Medicine tor 1901.) 

Fubllahera ot Schlmmel's Semiannual Reports. (Reports for years 1898-1802, inclusive.) 
United States Government Departments as tollows : Depardnent ot Agriculture i Bureau 
ol Animal Industry, Bureau ot Plant Industry, etc. War Department ; Bureau ot 
Insular Affairs; Office ot aurgeon-General, United States Army; General Staff, United 
States Army: Philippines Division (maps). Coast and Geodetic Survey; Maps and 
charts. Treasury Department ; Laboratory, Publlo Health and Marine-Hospital Serviee. 
Census Bureau. National Herbarium, National Museum, etc. 
Departments ot the Government for the Philippine Archipelago. (Reports and Bulletins.) 
Presidents of most important American universities. (Registers and announcements.) 
Directors of agricultural experiment stations as follows; Alabama, Arizona, Arkansas, 
California, Cornell University, Florida, Hatch, Illlnola, Indiana, Kansas, Michigan, MlB- 
stssippi, Nevada, New Hampshire, New Jersey, New Mesico, New York, Ncrth Dakota. 
Ohio, Pennsylvania, Rhode Island, Slorrs, South Dakota, Tennessee, Tesas, Vermont, 
Virginia. Wisconsin, 'Wyoming. West Virginia. 
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REPORT OF THE DIRECTOR OF THE BIOLOGICAL 
LABORATORY. 



The following is the report of Dr. Richarij! P. Strong, Director of the 

Biological Laboratory, for the period from September 1, 1903, to August 
31,1904: 

In the following report, only a brief pummary of the work performed 
during the past year has been attempted. During that time the scope 
of the laboratory has been widencil and the various divisions more thor- 
oughly organized. 

(I) CLINICAL LABORATORY EXAMINATIONS. 

This division of the work has been under the direction of Dr. W. E. 
Musgrave. It is regarded as the most important section of the routine 
work of the laboratory. As during the previous year, all the clinical 
laboratory examinations necessary for the Civil Hospital, the San Lazaro 
Hospital, Bilibid Prison, and the Board of Health have been performed, 
and in addition a number of csaminations have been undertaken for 
private physicians. The number, nature, and results of the examinations 
are shown in the following tables. There has been a steady augmentation 
in the amount of clinical diagnostic work carried on by the laboratory 
during the past two years, it increasing from 3,81(i analyses in 190S to 
0,535 in 1903, and finally to 30,830 in 1904. When one considers that 
this averages about 103 examinations for each working day of the year, 
it can be readily understood how much of the time of the laboratory 
force is occupied with this routine work. Attention has been called in 
previous reports to the great importance of these examinations and of 
the impracticability, particularly in tropical countries, of the physician 
making correct diagnoses and thus properly treating his cases without 
laboratory aid. In this connection, it seems advisable to call attention 
to the amount of clinical laboratory work performed for private phj'si- 
ciana, for only in this has there been, during the past year, a decrease in 
the number of examinations requested. The reason is very obvious, for 
at the Government Laboratories a charge is made for each private exam- 
ination, and many physicians have apparently either preferred to go to 
other laboratories in the city, where the work may be performed for a 
smaller sum, or where no charge is made; or, indeed, even to be content 
without laboratory examinations for their patients. Such a condition 
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of afEaira seems uiifortuiiiitfi, eiuee it is belieYe<l tliat tlio public would 
be more benefiteci if practicing physicians made greater use of tlio Govern- 
ment Lnboratory in assisting them in the fliagnosis of cei-tain diseases. 
Therefore, it would seem advisable, at least for a time, to abolish this 
charge for cliuicai laboratory examinations for physicians. 

During the year a number of cases of leprosy, in which the lesions of 
the disease were not sufficiently definite for a diagnosis to be made, or 
in two cases even suspected, have been detected with certainty by bacterio- 
logical esaminations. 

(II) PATHOLOGICAL WORK. 

This section of the work has been placed under the direction of 
Dr. M. Herzog since February, 1904. It includes the examination of 
all tissues for tuberculosis, leprosy, syphilis, etc., or of tumors or other 
pathological specimens sent to the laboratory for diagnosis. 

The amount of this work performed for the various Government institu- 
tions is gradually increasing. An interesting fact in connection with 
these examinations may be mentioned that of a total of 13 appendixes 
removed and sent to the laboratory for examination for amebfe only one 
was found to contain these parasites. During the year there have been 
371 autopsies performed {an increase of 71 over the previous year) for 
the Board of Health, the Civil Hospital, and Bilibid Prison. In Table V 
the necropsies are classified. Eecords are kept of all the autopsies per- 
formed which, apart from their statistical vahie, have proved of great 
importance to the Government in several medico-legal cases. These post- 
mortem examinations have also been of considerable assistance to the 
Board of Health in their endeavor to control infectious diseases, such as 
plague and Asiatic cholera, since many persons who have succumbed to 
them and who have not been seen by. a competent physician during life 
are found dead in their houses, and in such cases a diagnosis is frequently 
impossible without an autopsy. Bacteriological examinations are made 
in cases of deatli from infectious disease. 

* The pathological museum is gradually increasing in size and value. 
At present 325 specimens illustrating various lesions of tropical diseases 
are on hand. The preparations, as a rule, have been preserved in Kaiser- 
ling's solution. Apparently much greater care in protection from light is 
necessary in the Tropics than in temperate climates in order to prevent 
tlie fading of coloi'S in specimens preserved in this liquid. The task of 
preserving and caring for the museiim specimens has been given to Mr. 
F, H. Willyouug, who, in addition, has performed almost the entire 
histological work of the laboratory. There has been a great increase 
in the latter during the year— nearly 3,000 sections have been cut, 
mounted, and stained. Almost all of the imbedding is done in paraffin, 
cellodoin being used only occasionally in certain diagnostic work. In 
the Tropics one can not rely upon small, spray- freezing machines for 
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quiek section iiijij aiiice tiicjr iifc i.s froq'ifiitiy impracticable because of 
the temperature. Tlie large carbon-dioxiile tubes are necessary; but 
sections obtained liere by freezing in this manner are often unsatis- 
factory — and, indeed, the members of the laboratory have practically 
given up the use of frozen sections. It i? prohablc tluit we way be able 
to conduct this class of work more satisfactorily when the cold-storage 
rooms are eomph^ted. 

Considerable difficulty is experienced in dehydrating sections, because 
of the great humidity during certain seasons nf the year, and at times 
it is practically impossible thoroughly to accomplish the desired result, 
for the sections immediately take up moisture from the air. It has also 
been noticed that stained sections (protected from light) show a tendency 
quickly to fade in Manila, and a. similar complaint has come to me from 
Dr. Beli, of the bacteriological laboratory in Hongkong. It has been 
supposed that this was due to an acid reaction of the Canada l)alsam which 
the high temperature, combined with moisture, produces. I recently 
examined the reaction of specimens of balsam on each desk in the 
Biological Laboratory and in every instance obtained a marked acid 
reaction. In sections stained with methylene blue and eosjn the trouble 
may be due to improper dehydration. In the short time required in 
mounting, the sections, after thorough dehydration, will sometimes absorb 
enough moisture from the air to dissolve out the methylene bine. 

(Ill) HYGIENIC WORK. 

The work in this section has included numerous bacteriological analyses 
of drinking waters, both from the city supjily and from other parts of 
the Archipelago ; the exauiination of waters from various mineral springs ; 
of bottled commercial waters oJTereil for sale: of bottled lemonade, etc.; 
of well waters suspected of contamination by the Board of Health, etc, ; 
and in addition many bacteriological analyses of milk have been made. 
The woj'k in this division, besides miscellaneous examinations, has 
included the study of various disinfectants, and the examination of 
rats for infection with bacillus pestis, etc. 

The bacteriological analyses of the city water supply have been carefully 
carried on since December, 1903. The results arc tabulated in Table VI. 
They have been performed almost entirely by Mr. Moses T. Ciegg, assist- 
ant bacteriologist. In my annual reports of the years 1902- and 1903 
I discussed the question of the city water supply and pointed out the 
danger of using this water for drinking purposes unless it was thoroughly 
boiled and filtered. Attention was called to the fact that sarJcodina 
(ameba^) and mastigophora were present in this water; and in 1902 I 
pointed out that in the examination of the city water supply "amcbje 
and several varieties of sarkodina were frequently cultivated in large 
numbers. Ameba; were grown in about one or two out of every four 
or five examinations." During the past year Dr. W. E. Musgravo, pathol- 
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ogist of this laboratory, has contirniod those results ami luis prepared a 
special media in which amebie in ayinbioBis with bacteria may be more 
easily cultivated. He lias made numerous analj-ses of samples taken 
from the water supply throughout its entire length with the view of 
determining the presence or absence of these micro-organisms, and he 
has found that they niiiy he cultivated from water secured at all points 
along the Mariquiaa Eiver. While the existence of those luicro-organisma 
in the supply of the city of Manila was pointed out in li)02, the evidence 
of their pathogenicity was not at that time demonstrated. During the 
past year Dr. Ulnsgrave has carried oii extensive experiments by feeding 
encysted forms of amebie cultivated from the city water supply, and has 
shown that at least one variety of these sarhodina are pathogenic, since 
after feeding to monkeys the encysted cultures growing in symbiosis witJi 
saplirophytic bacteria for prolonged periods of time, infection and 
amebic enteritis was produced in a certain proportion of the animals. 
In order to obtain a correct idea of his work, which is too lengthy to be 
considered in detail here, one slioiild peruse his valuable article prepared 
with Mr. Moses T. Clegg on this subject, entitled "Amehas: Their Cul- 
tivation and Entiologie SigniHcance," and which will shortly appear as 
Bulletin No. 18, Biological Laboratory, Bureau of ("iovernment Labora- 
tories. If one needed an additional warning in regard to the danger of 
contracting amebic dysentery from the use of tlie city water supply for 
drinking purposes, it would seem that Musgrave's experiments would 
certainly supply it. 

On March 2, 1904, I was informed by the Superintendent of Govern- 
ment Laboratories that an expedition, consisting of the City Engineer 
and his assistants, would go to the source of the Mariquina Kiver above 
Montalbon for the purpose of an inspection of the source of the proposed 
new city supply, and in order to secure a bacteriological examination 
Dr. Musgrave was requested to accompany the party and collect specimens 
of water at the source and at intervals along the water supply' and to 
perform the necessarj' bacteriological analyses. I quote from Dr. Mus- 
grave's report of this trip as follows : 

Samples of watpr for eultuie for both baoteria and protozoa were tnken ju^t 
belon the junction of the two btrenms wliieh form the Mariquini Entr at the 
site of the new dam and at Montilban fean Mateo and Santolan • • * The 
sample for colony counts taken at the head of the river « xs iinfc)rtuint ly 
contarajmttd for the others the numbers of bicteiia neie a>t fallows 

loruiblorenOmeter 
From the site of the new reservoir 208 

From the river just below Montalban 377 

From the river just below San Mateo ICi 

Prom the present intake at Santolan 207 

From the tap in eity 194 



Mr Thanisch of the Chemical laboratory was also present and secured 
iimples fjr cheimcil mihii'' 
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rhcst, ijiints ttiu canfullj ni idt £10111 a luge numhei of pHti- ind represent 
quitti accurately tbc bacteria in the samples taken I can not satisfactonlv 
explain the low count in the sample from San Mateo Some growth may have 
occuired diiriii^ the tivihe to eighteen liours betneen tlie time the samples were 
tnkeii and the tiiiii plates weie made notwithstanding thc> «ere kept packed on 
ICC duiing tilts time No cjasiiflcation of the bacteria has lieen attempted They 
are for tlie most pnit very free fji^wing organiamH, anil a considerable number are 
pigment producers One of these latter, which has lieen found in all the plates 
IS a large ieHo« pigment producing bacillus not patliogenic for latwraton am 
nials hut nliich lias been found a most uniformly satisfactory a>mbiatic organism 
for the cultivation of amebas in artificial media Cultuiei for amebas made from 
tlie same places as tlie bacf«ria (already mentioned) and tn addition one from 
the head of tlie Man juina River, all showed numerous amebaa after the usual 
length of time and nome of these protozoa are non lieing further uorked out 
I know of no satisfactory method of deteimining actual numbeis of amebas 
as in the cane of bacteria but tliej are apparently quite numeious throughout 
the water course From a sanitary standpoint tlieie lan he no question of doubt 
about the ad\i»abi]itj of changing the source of the water supph and the judg 
meiit sliown in tlie selection of the proposed ne« site is equally apparent • " ■» 
llie proimsed new site foi the water supply t* free from manj of the objections 
to the present one and is on the nhole probably as satisfactory a location a« 
tould be found uitlim a leatonable distance of Manila The valley is nairuvv 
and the mountains high and steep on both sides There are but fen animals 
and yerj little human traffic in the legion There is, however ransiderable 
vegetation and a small town Bosoboso i« situated on one branch a few miles 
above the proposed leservoii As much as possible of the vegetation and all 
animal lite should be lenioved fiom the entire watershed to bruig the city supply 
within the bounds of piobahle safety With ordinary precautions the danger 
from bacteria in a water siipplj obtained fioni the proposed location would 
probably be \erj remote In furnishing a safe supply to Manila however another 
factor an important as the bacteria ahould be considered Amebas play an 
impoi'tant rSle in the invalidism of the city's population, and it has recently 
been shown in the laboratorv that some of the pathogenic amebas are found in 
the present water siipplj 1 do not affirm that all amebas are pathogenic but 
at the present time no practical means aie known by which the pathf^nic ones 
may be lepaiated The only Kate sanitary deduction is, therefore, to regard them 
all as dangerous It has already been shown in this report that the water above 
the new proposed reservon contains these paranitea and they must therefore enter 
into oui consideration To limit the dangei from amebas in the supply one 
01 both of two methods suggest themselves First limit the number of amebas 
and bacteria in the lesenoir In removing all possible organic matter from 
the watershed second aecom])lish the same result or reinforce the first by 
a method of filtration Recent unpublished work in this laboratory by Mr 
Clegg and nivself has shoun that within certain limits amebas are adaptable, 
and that this varving degree of pathogenieitj is influenced by the environment 
of the protozoa It is appaiently increased by passage through the animal 
organism and it is likolj also to be influenced b^ the class of bacteria and other 
substances with which it may be associated This work lias progressed far 
enough to indicate that the farther and longei thev are removed from animal 
oiganic matter and posi-ibly from some bacteria quite common in man the less 
will be the likelihood of the amelas being pathogenic to human beings on direct 
inoculation This statement is offtied as an additional reason foi a conLpIete 
lemoval of animal life from the proposed new watershed ■ * * In closing 
1 wish to euLphasizf tint trovi lon^, fii a -afe water supj h foi "\lanili n ust 



nnyCoo^le 



include motliods for removal of aiiiiiinl pninsitea wliicli are present in tlio 
Mariquina River and its tributnries. 

Tlie City Engineer, hnving i-ceognized tliat it would be of importance 
to carry on experiments with the idea of excluding anicbm from the water 
supply by a system of filtration, prepared some experimental filters. So 
far they have shoivn themselves entirely inadofinntc to remove these 
micro-organisms from the water. I pei'sonally believe that it is imprac- 
ticable to free the general water supply of these sarkodina, and, however 
interesting experiments with this end in view may seem, 1 do not believe 
that the city water here can be puriiied by general filtration so that it 
will be advisable for Americans or Europeans to drink it unless it has 
been sterilized in some way. It therefore is vei7 necessary for us, at 
least for the present, to direct our efforts toward convincing the people 
that the imsterilized water is imsafe for drinJdng purposes. 

Since a great number of the x\merican and European inhabitants have 
become so afraid of using the city water either as it flows from the tap 
or after it has been boiled for drinking purposes, on account of the danger 
of its becoming again infected, many individiials have entirely abandoned 
its use and have instituted bottled waters. A number of these have been 
sitbmitted to the laboratory for bacteriological diagnosis, either by the 
companies promoting their sale or by the Board of Health. As a result 
of these analyses some have been condemned as unfit for use. 

In the hygienic section of the laboratory the examination of rats, sub- 
mitted by the Board of Health, for infection with Bacillus pestis has been 
performed. This work has been carried on by Mr. Charles E. Hare. 
During the present year no rat has been found infected with this organ- 
ism. In a few eases bacilli resembling morphologically those of plague 
were found present, but a further examination by culture and animal 
inoculation showed them to be other organisms. Ihiring the previous 
year tlie percentage of rats found infected with Bacillus ppstis was one- 
sixteenth of 1 per cent. 

(IV) ANIMAL DISEASES. 

The large importation of cattle made by the Government for the pur- 
pose of restocking the Islands with draft animals has necessitated the 
frequent examination of these animals for various diseases which were 
either present in the animals or which developed later among them. 
About 9,000 blood examinations of carabaos for surra liave been performed 
during the year, of which 1,000 were positive. The total number of 
examinations for trypanosomiasis during the year was 9,569, of which 
1,123 revealed the parasite. The importance of immediate examination 
of all imported carabaos will be recognized when the fact is considered 
that on one occasion an animal sufEering witli trypanosomiasis was dis- 
covered on the lighter conveying the animals from the ship to the shore; 
it cnukl only have contracted the disease in China. 
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Among otlier diseases existing in Manila that Jiave been brought to 
Jiglit among animals during the year are a number of casys of Texas 
fevei'. TliesL' cases have been studied and report of them made by Dr. 
J. W, Jobling, formerly Director of the Serum Laborator}', and Dr. P. G. 
Woolley, at that time pathologist in this laboratory. (See Bulletin No. 
14, Biological Laboratory, Bureau of Government Ijaboratories.) A 
number of the imported cattle died after arriving in these Islands, and 
many autopsips were performed in order to determine the cause of death. 
Hemorrhagic septicemia seemed to be a common disease among the 
animals at first imported. The investigation of these animal diseases 
in and about the city of Manila, so far as they were studied in the Biolog- 
ical Laboratory, were carried on chiefly by Dr. P. G. Woolley, who was 
transferred to the Serum Tjaboratory in Februarj', 1904. However, the 
laboratory has in addition on a number of occasions, when requested, sent 
members of its staff to other portions of the Archipelago for the proper 
investigation of epidemic diseases of animals. Thus, in January, 1904, 
Mr. F. H. Willyoung was directed to proceed to Bacolod, Occidental 
Negros, for the purpose of determining the number of diseased animals 
among tlie Government the earabaos at that place in herds known to 
be infected with surra. Re found that of 3,093 examinations repeated 
on the same animals 257 were positive. 

In October, li)03, upon the repeated and urgent requests of Mr. Roxaa 
for aid in relation to a disease which was rapidly destroying the live 
stock on his estate in Masuhbu, Dr. W. E. Musgrave and Jlr. F. H. Will- 
young were requested to visit this place and investigate. They found 
that many of the earabaos had been affected with rintlerpest, and that 
of 320 of these anijiials 140 had died of this disease. Out of 66 native 
ponies 14 had died of surra, and a number of otlier horses were suffering 
from pseudofarcy. 

In May of this year Drs. M. Herzog and W. B. Wherry were requested 
to make recommendations in regard to the disposition of some Govern- 
ment earabaos suffering witli surra at Malolos. In this connection 
Dr. Herzog made some interesting observations to the effect that in 
43 earabaos, which represented the remnants of a herd of 100, six of these 
43 (of which the remaining individuals were infected with surra) never 
contracted the disease, as shown by numerous and repeated blood exami- 
i extended over a period of about sis months. These observations 
[ the possibility of a natural immunity for certain earabaos 
against the disease. On the other hand, a number of animals had been 
infected for several months with trj'panosoma, and in spite of this fact 
they were in a very fair physical condition and able to perform the work 
of healthy earabaos.' 

'See the report of the Director of the Semin Laboratory in re^^peot to surra 
in the Negros herd. 
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A number of bacteriological fxaiiiiiuitions for gkintcrs in horses whieli 
had responded to the iiiallein test liave been performed diiring the year 
for the United States Army, and a imnihcr of exaniination of horses for 
pseadofarey (blastomycctic) infection liavo also been carried on. A few 
carcasses of pigs wliieli had died of liog cholera have been received at the 
laboratory for diagnosis during the year. 

(V) ENTOMOLOGICAL. 

The entomological work has hwn carried only by ^tr. Cliarlow K. Banks, 
entomologist, and llr, W. Schultze, assistant entomologist. 

After his study of insects of the cacao Mr. Banks ocenpied himself 
chiefly with the arrangement and preparation of the entomologic exhibit 
for the St, Lonis Exposition. 

At the time of the discovery of eases of Texas fever in cattle in Manila 
Mr. Bangs was requested to examine these animals for ticks, and 
obtained a number of specimens which he identified as Boophilus 
australis Fuller, the AuBtralian cattle tick capable of transmitting Texas 
fever. He has given a careful description of those tiek.« with numerous 
illustrations in Bulletin \o. 14, Biological Laboratory, Bureau of Uov- 
ernment Ijaboratorics. 

After his departure with the laboratory entomological exhibit for the 
St Louis Exposition m Janmij tin entoiiioloj;ieal noik wis carried on 
b\ Ml Sthultze who has prf pared for me the following brief summary 
of the leai'i noik m this department 

A large number of insects (about 1500) Hbicli wui. pr nouslj pieserved. in 
alcohol liave been permanently pinned mounted and (irranftel D c^e specimens 
include Ooleoptera Heimpie^a Lfptdnpiera etc Most of the msects of tbe 
collection have b^en claaaiiied and a card eatalngue s^flem lias been introduced 
containing the usual information in regard to dati. ol collection pHce where 
found etc 

Insects (fifteen hffeient apeeiesi partuulaili Ltudoptcro hav l)cen bred 
with a view of studjing their life historv Some interesting tbsenations and 
dperiments with -Ifiocus atla* in pai thenogeneais have been made Diiwiigs 
of about 30 inHCcta intended for future publicationa hate been completed ind 
quite 1 number of new Hpecies liave been either partly or eompleteh desLiibed 
Special attention has been paid to economic entomology throi^liout tlie year 

During the week of October Ifi to 23 1903 an exj edition was made into the 
Province of Laguna to atudj and collect inBGcts damaging the cocoinut tree 
A socon 1 one into the Piovinee of Laguna for tile same purptae wis undertaken 
between Julv 26 and August 1 1904 Three distinct species were found infesting 
the cocoanut trees in Pasajan and in Magdalena and seveial new ones were also 
discovered which were evidently doing great injurj to these trees A studj Ins 
be<n made of the habits and lifi character of thi.se insects During this trip 
specimens of an insect injurious to the cotton tree were also obtained Ihia 
individual btlongs to the LeiamhyctiUe family ^iamples of cotton and eocoanut 
trees showing the results of the destruction were obtained for the lalmrntory 
collection. 
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Upon the suggestion of the Director of the laboratory there lias been taken up 
tht eolUction and study of Culici(Ur, and soine new spidos have been discovered 
whicli will 'ilLortly bo fwllv desciibL-d In connection with the im estigatmn of 
the rOh that insrtiH iHj ns pln^ue cirrms, a new ipeeies of rat flee has been 
encountered 

'IlitrLarGiiow fin li mil m the pntoinolop;ic'il "ortionoxir 3,300 iliffGront 
m&ccts of both chs'^es, ariaiigtd and classified m pcrimnent ho\e<* Of 
these a very largt; number (several hundred) are new and hitherto unde- 
seribed species. Two thousand of the specimens are Coleoptera, and the 
remaining number comprise the other classes. The material still con- 
tained in alcohol and not yet classified and arranged consists of from ^jOOO 
to 8,000 insects. 

(VI) RESEARCH. 

Jn spite of t!io large iiiiiouot of routine work, a uiiniber of original 
investigations iiavc been pursueci. An attempt has been made to give 
each vrorker the entire material obtainable relating to his subject — thus. 
Dr. Musgrave, who lias undertaken work regarding the biology of amebse 
and of amebic dysentery, has had placed at his disposal practically every- 
thing relating to these subjects which has come into the jurisdiction of 
tlie laboratory during the past year. A similar policy has been pursued 
in regard to the study of bubonic plague by Dr. Herzog and with 
Dr. Woolley in regard to the investigation of cattle diseases, etc. 

ANIMAL DISEASES. 

Jn tlie iinniial report of the laboratory for 1903 reference was made to 
Dr. Woolley's study of hemorrhagic septicfemia in the herds of imported 
earabaos. l>iring the present year he has continued these studies and 
has reported on "Some Pulmonary Lesions Produced by the Bacillus of 
Hemorrhagic Septicsemia of Carabaos" (Eulietin No 13, Biological 
Laboratot}, Bureau of Government Ijabontorics ) 

In his firtt case the lesion-- found m the lungs wert, so like those of 
peri-pneumonia that he was at some lots to make a positive diagnosis 
until caieful pathologic and bactenologic examinations had been made. 
However, the organism of hemorrhagic oepticiemia was isolated from the 
heart's blood ind from the lungs, and hence theie wi- no doubt as to 
the nature of the diseaw T\oollei rt^iids this ciM is ">nc of pure 
infectious pleuio pneumonia 

Jn a furthei «tud> of the disea-ses ifduting earabaos in these Islands 
Woollej encountered m one ot his necropsies an interesting bacterium, 
which he has dtocribed as Bacillus itolacetis mamla, a pathogenic micro- 
organism. (Bulletin No. 15, Biological Laboratory, Bureau of Govern- 
ment Laboratories.) The bacillus was found to be markedly pathogenic 
for guinea pigs and rabbits. When inoculated subeutaneously into nion- 
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keys, eats, dogs, and a calf it produced abscosses. Subcutaneous injections 
into guinea pigs and rabbits produced extensive areas of necrosis at the 
point of inoculation, lieniorrliagic infarcts in the lungs, and railliary 
abscesses in tlie spleen and liver. 

Hcference has already been m.ide to the disco\ery of cases of Texas 
fever among the cattle imported into the Islands and to the identification 
and description of tlie ticks found on these animals. Mr. Banks's 
description of the ticks was published in Bulletin No, 14, Biological 
Laboratory, Bureau of Government Ijaboratone? A report on the experi- 
mental work upon t!ie subject of Texas fever was also made by Bra. J. W. 
Jobling and P. G. Woolley, which will be discussed under the I'eport of 
the Serum Laboratory. 

BUBONIC PT-VtSTJE. 

In connection \vith their work on bubonic plague, Dr. M. Ilei-Kog, 
pathologist, and Mr. Hare, assistant bacteriologist, have investigated the 
question of whether latent or dormant plague exists in places where the 
disease is endemic.^ 

They obtained cultures from the blood of 345 individuals, consisting 
of native Filipinos and Chinamen, an effort being made to examine those 
who were particularly exposed to plague infection. From none of the 
eases were plague bacilli isolated, and Dr. Herzog and Mr. Hare concluded 
that latent plague with the presence of plague bacilli in the circulating 
blood, in the absence of clinical sjTnptoms, does not exist. 

While engaged in his plague studies Dr. Herzog encountered a case 
which had supposedly died of this disease. However, at necropsy no 
lesions of plague were found and the bacillus of pest was not isolated. 
Instead, a bacillus was obtained which on all culture media produced 
an intense golden-yeliow pigment. Dr. Herzog named this organism 
B. aureus fcetidus. He regards this bacillus as one which is probably not 
very pathogenic under ordinan- conditions, and which, as a rule, is a 
harmless saprophyte but which may become parasitic under certain 
circumstances and lead to a fatal issue. (See Bulletin No. ]3, Biological 
Laboratorj', Bureau of Government Laboratories.) 



Dr. AVm, B. Wherry, bacteriologist of the laboratory, has pursued a 
study of some of the biological properties of the cholera spirillum. After 
making a careful preliminary study of the variations which occurred in 
one strain of cholera spirilla, he compared it with other cultures of this 
organism from different sources. His work will shortly appear in Bulletin 
No. li). Biological Lal)oratory, Bureau of Government Laboratories. 



' Bulletin in preas. 
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AMEBIC DYSENTERY. ■ 

Dr. Miisgravc;, senior pathologist of the laboratory, lias tlirougliout the 
year devoted himself to the study of this subject, and has pursued 
extensive and important experiments relating to the cultivation and 
etiologie significance of amelxe. With the assistance of Mr. Moses 
T. Clegg, assistant bacteriologist, lie has prepared a bulletin on this 
subject. {No. 18, Biological Laboratory, Bureau of Government Labora- 
tories.) It is regretted that space fovbicls the consideration of this article 
in detail. They concluded that amebse are the etiologie factors in the 
disease generally known as amebic dysentery, and that by following the 
methocls described in their paper such ameba! may be grown on artificial 
media and the disease reproduced in monkeys and man by tlie ingestion of 
these eidtures. Amcbte may be reclaimed by culture from the stools or 
the intestinal ulcers of the inoculatctl animal. Dr. Musgrave has in 
addition prepared a valuable paper on the treatment of amebic dysen- 
tery which will appear as Part II of this same bulletin (Ko. 18) . 

STUDIES IN IJIJinNITY. 

During the year the Director has devoted a portion of his time to the 
study of certain problems in immunity. Experimental work upon pro- 
tective inoculation against Asiatic cholera has been continued, and a 
prophylactic against this disease has been prepared, which when injected 
into man causes practically no local reaction and only very slight general 
manifeatations. By a single subcutaneous inoculation into man of this 
prophylactic, a bactericidal immunity of from 0.33 to 0.2S milligram has 
been obtained— that is, 0.33 to 0.25 milligram of the sera of the inocu- 
lated individuals will protect a giiinea pig against ten times the dose of 
living spirilla, fatal for these animals. (See Bulletin No. 16, Biological 
Laboratory, Bureau of Uovernment Laboratories.) 

Work upon a more satisfactory preparation of prophylactic against 
bubonic plague has also been commenced in the Biological Laboratory. 
In connection with these problems in immunity the Director has also 
completed an experimental study upon "Some Questions Eelating to the 
Virulence of Micro-Organisms, with Particular Keference to their 
Immunizing Powers." A consideration of this subject and the results 
of the experimental work will appear shortly as a bulletin from tliis 
laboratorv- 



Diu'ing the year .some attention has bc(;n given by the Director to the 
contagious skin infections occurring in the PJiilippine Islands, and cases 
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of tinea inibrioata, inierosporon furfur, and of yaws liave been found in 
Manila and studied both clinieaJly and mieroBcopieally. Tliese inves- 
tigations will also shortly appear as bulletins from tbo laboratory. 



Uvs. BrinckerbotE and Tyzzer, of HHrvard Uiiiversitj', wJio aco, at 
present guests of the laborat*)ry, have devoted their attention to certain 
problems in variola and vaccine einoe their arrival in the Philippine 
Islands eight montlis ago. Their work is not yet ready for pubiieation, 
but will probably appear some time during the autumn of the present year. 

Appended are the tables showing the number and character of the 
routine examinations performed by the laboratory r 
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Table II. — Blood examinatiime. 
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Tabt.b IV. — ExtmiruUioia offeee>i. 
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Table V, — Necropsm. 
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s \'l.~I!<(c-ler!olo(i!eitl examinations of water supply for the city of Manitii 
and vicinity. 
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REPORT OF THE CHEMICAL LABORATORY. 



The following is the report of the Chemical Laboratory, compiled by 
Dr. A. M. Clover, chief of the economic products division ; 

ROUTINE WORK, 

The routine work of the Chemical Laboratory has consisted mainly in 
making analyses for the different Departments of the (rovernment, and 
also for private persons whenever requested. A classified list of these 
analyses is given, which will show the amount and variety of this work, 
the number made having increased to nearly double that of the preceding 
year. The important items in this work are as follows : 

Analyses for the Civil Hospital for clinical purposes; of various sub- 
stances for the custom-house, to determine their classiiieation under the 
tariff and to detect adulterations ; of soils and other agricultural products 
for the Bureau of Agriculture; of minerab for the Mining Bureau; of 
waters, chiefly for the Board of Health, and of soils for the Forestry 
Bureau. A number of examinations connected with criminal proceedings, 
involving the detection of poisons in the stomach, blood stains, etc., and 
analyses of a great variety of products for private persons have been 
completed; indeed, nearly all the Departments of the Government have 
had oecaaion to call upon the Chemical Laboratory for more or less 
analytical work. Other work, not analytical, has been undertaken, prin- 
cipally for the offices of the Governmen1>— for example, the standardiz- 
ing of various instruments, the distillation of oil in vacuum, the carrying 
out of experiments concerning questions such as the use of carbolic acid 
in disinfecting and of chemicals for protecting wood against attack by 
ants; also an investigation concerning the explosion of gunpowder with 
fatal results at Mariveles. In addition the laboratory has frequently been 
called upon to render opinions on questions within its domain. 

The laboratory has from time to time made various analyses of inter- 
esting products which have been brought to its attention through 
various sources. A careful record has been kept of such work in order 
to preserve it for future reference. In the table this class is placed under 
the heading of analyses made for the Bureau of Government Laboratories. 

In some eases work or analyses asked for were of so peculiar a nature 
as to necessitate the devising of special methods and the construction of 
special apparatus. 
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The toxieological and other criminal work has often taken a considera- 
ble amount of time, and it has been necessary foi- the chemist who under- 
took the examinations frequently to appear in court and to give testimony. 
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The laboraton has continue I to manufattuit acito/jnc in '-ufticient 
quintiti t }e ihk ti su] pJ\ all leinanl nixU iipi n t forth] sib-^iinLL 



The character of the minerals submitted for analysis have varied 
widely, the specimens inolnding the oxides of iron (haematite, limonite, 
magnetite), the various sulphides of copper and iron (chalcocite, ehalco- 
pyrite, pyrite), as well as quartz. A number of samples of concentrates 
have also been examined and a few of galena have been assayed for silver. 



During the last year the greater number of samples of gold-bearing 
mineral have come from two provinces — Benguet and ■ Masbate. With 
reference t« the values obtained, it may be said that they vary to a great 
extent. The majority are negative, so far as commercial quantities of 
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gold are eonL-erneii, but it is noticeable tliat relatively few samples contain 
absolutely no gold, almost all liaving at least an unweighable trace or 
"color" of gold. Some of the higher values are, $(50.36, $40.64, $88, 
$49.C1, $87.65, and $34G, all from Benguet. One sample from a rich 
pocket in Benguet showed an assay of a little less than $5,000. (All the 
above values are in United States currency.) Good values have also been 
obtained from the ores of JIasbate. 



This metal has not yet been found in wiiiiiiHTcia! qiiantities. 



The first platinum ever definitely identifietl in the Islands, so far as 
the records either of this or of the Mining Bureau show, was recently 
separated in the laboratory from some magnetic sand obtained from Eizal 
Province. In 5.96 grams of sand 25.88 milligrams of platinum was 



Some of the assays of coppe 
oO per cent of metallic copper. 



re very liigli, nmning between 40 and 



The following are typical analyses ol' samples of coal submitted: 
AnrUysis ofconlfrom the Mnml of Bfilmi. 
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None of the above showed coking properties. The following are alsc 
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Tlic following are from Ci^bii : 
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Most of the sample'' lubmitted <;ho^*ed no coking properties, but one 
sample fiom Ccbu, lo far as could be judged tiom the small quantity at 
hand would produce good coke Vi is shown bj the analyses, many of 
the coals aie high ^adt lignites Many ol the "amples brought to the 
labontoiy ire onh surtice samples the ongmal character of which have 
been changed b> weathering Often too samples have adhering rock 
mateiial whirb ghoTve that they hate been taken from the edge of the vein. 



About a dozen samples of galena of varying purity have been submitted 
for analysis, and a few iron determinations in iron ores have been made. 
Two samples of manganese ore showed in one ease 55 per cent and in the 
other 52.9 per cent metallic manganese. 

About $300 ^orth of gold has been smelted and refined in the labo- 
ratory. Some placer gold from Benguet was found to have a fineness 
of ?69.8, and from the same province some quartz gold was found to be 
very nearly the same. 



The classes examined have been both of the "fat" variety, containing 
much plastic material, as well as of the "lean" or highly silicious one. 
Many are white even after exposing to a high oxidizing heat. A few 
of these have been analyzed. 

The limestones examined have been of various kinds— coral, marble, 
eolitic, etc. It is evident that the two essentials for the produeti(Ui of 
cement are to be found in great variety and abundance in the Islands. 
Artatyset of claj/s and limfMonm. 

CLAYS. 
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AiiiiliiSfi of cldijH mill IhiifxtuiKi' — -Continued. 
LIMESTONES. 



100.30 ! 99.9C 



WATER SUPPLY OF MANILA. 

A systematic e-xaininatirm of the city water supply has been carried 
on by Mr. Clias. L. Bliss, of the laboratory, during a period covering seven 
months. Tliese analyses were made nearly every week and were generally 
of water taken directly froui a tap. A few samples were from the 
Mariquina River at different points between the city and the source. The 
examination consisted principally of the usual sanitary analysis, but in 
addition to this a bacteriological examination has also been made by the 
Biological Laboratory. The data obtained are important in several 
respects, and will be published in the form of a bulletin. 

The masimnm and minimum amounts of different substances found 
(luring this period are given in the following table. The great divergence 
in the two values is to be explained by special conditions existing at the 
time the sample was taken : 
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WORK OF INVESTIGATION. 

This work, which is considered of the highest importance, has been 
carried on as far as existing conditions would permit. In our present 
poorly equippeil quarters it is very diftieult to prosecute such work 
thoroughly. Of the two employees of the laboratory designed especially 
for this work, one has been absent from his post during the entire year 
on account of illness, and the other, to whom the tield was entirely new, 
has been employed during the past five months only. Among the other 
members of the laboratory staff, wlio are generally kept busy with routine 
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work, it lias Ih'cii possible to ulluw Mr. H. S. Walker .■onsi.leraljlf time 
to proj<wuU> tliL' work on ciKTOiiiiits wliicli was lx>t;iin diiriiifr tlie previous 

COCOAXUTS. 

Iht ultimate juiji / tlii-^ imestigatioii mil 1 1' to f>;iv(> a coinpri'- 
litnone bulletin on the fields o£ oil ttluch iiii\ ln' I'xpwteil in thi- 
Islands the nature of the nuts whith are beat adapted for i>Ianting, and 
the reiults which maj be expected from large quantities of nuts such 
as are necessarv for an adequati liasii ot -.upph for tactory purposes. In 
thib connection the first problems studied w re t!io eonditions which 
pertain to the nouiishment of the trets au i tb* n lation of the tioil in 
wlmh thtv gijw to the oil ccnttnts of the mit- |)rodnci'd. As the age 
of the nuts 18 a ^ery important factor in the ptnuitage of oil, n ytudy of 
the change in thii pcicentage h\ increa->ing age wat- ilso made. 

Lonsiderable \\ork wa'' don^ in dcMsing a method for the rapid and 
aecuraft estimation of oil in copra and the on* finally adnptal is very 
sati^factorj Ihe niatenah used in the in\e'<tigation were obtained on 
the Government farm at San Eamon troni which sampleK of soils 
systematically collected from various locations were also sent to tins 
Laboratory. It has been observed that cocoanut trees growing near the 
seashore were larger and more prolific than those farther inland, and it 
has also been stated that the former yielded better quality of nut. The 
analyses of the soils gave only slight differences between those near the 
shore and those farther inland, and an explanation for the variation 
spoken of must be sought in a different connection and after mom 
extended study. For this purpose samples of eocoaniifs were systemat- 
ically collected at the farm to determine the relations which existed 
between the quality of the nut anil its environment. In order to obtain 
correct results it was necessary to make analyses on the spot, and this 
work was done in a small experimental laboratory temporarily fitted up 
at San Ramon. After all preliminary work on these samples had been 
completed they were forwarded to the laboratory in Manila for the final 
<Ietermi nations. In all about one hundred and fifty specimens have been 
completed. Kxpcriments have also been made to determine the com- 
parative efEcet upon the quality of the oil obtained from cojjra prepared 
liy the two usual processes, sun drying and drying on a grating over a 
slow fire. Work is now being carried on concerning t)ie effect caused by 
bacteria] growth on copra, both as to the quality and quantity of the 
oil which can be produced from the product after exposure to the usual 
micro-organisms. All of these results on this subject are about to Sw 
published in the form of a bulletin. 



A systematic study of the resins, giiiiis. and b!ilsaiiis wbicb occ 
plentifully in the Islands has again Iwen taken up. and it is hopi'i 
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expected that this work niiiy li" (■mii|)let*'il during' the roiiii 
fruitful result^!. 



ExtenMive diemica! work in the Tropicn l>eing almost a new venture, 
we are brought face to face with many conditions and probieuis in ■ 
carrying on the work which have never heretofore been encountered, and 
it is to l>o expected that the laboratory will not reach its maxinnira 
efticJency until time and experience have sho^vn the best policy to be 
pursued in dealing with theee new conditions. The many difficulties 
with which the laboratory has contended in the past have been cited 
by the Superintendent of Government I;aboratoriefi in past reports; tliey 
are gradually being eliminated, but some remain still to be considered. 

As to the eciuipment, it is thought that there will he little to be 
desirefl, owing to the fact that the Superintendent has given a large 
portion of his time during the past three years in planning and providing 
for the new lalmratory. However, on account of the large variety of 
apparatus and chemicals which are used in chemical routine and research 
work, a large portion of which is perishable, breakable, or expendable, it 
is necessary to use much study and foresight in order to maintain in 
advance a perfect supply, such as the various exigencies of chemical work 
may require. Too much stress can not be laid upon this matter, and to 
accomplish the enil desired it will be necessary to employ exclusively 
for this purpose ii iium with a knowledge of chemical apparatus and 
supplies. The necessity of this work is recognized in all well-equipped 
laboratories, and the matter is of much greater importance here on 
account of the great delay experienced in obtaining what is needed. 

The need of one or more collectors for the laboratory was pointed out 
by the Superintendent of Government Laboratories in the last annual 
report, and it should again be emphasized. 

The laboratory has been greatly handicapped in its work for the 
following causes : First, frequent periods of illness of ein|iloyees ; second, 
frequent changes, necessitating the taking on of new and inexperienced 
men; third, long leaves of absence. As an example of what is meant, 
it may be cited that at jiresent two of the posts in the laboratory are 
vacant, and it will be impossible to fill tliem before six months are past. 
(Ine employee is on extended leave in the United States and one is 
suffering from illness. If the laboratory would reach its highest degree 
of efficiency the number of chemists employed in routine work must be 
sufficiently large to provide for such exigencies, so that an investigator 
who has begim an important |»iece of work need not Ite compelled to 
periodically leave it in order to clear up routine matter which may need 
attention, and which trould very well be taken by the auiilytical staff 
if it were sufficient for the work on hand. 
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REPORT OF THE SERUM LABORATORY. 



The following is the report of Dr. James W. Johlingj Director of the 
Serum Laboratory for the period from September 1, 1903, to June 15, 
li)04. Dr. Jobling resigned on June 30, 1904, to be succeeded by Dr. 
Paul G, WooUey on July 1 : 

The work done during the period covered by this report has been very 
varied in character, and owing to the lack of assistance during the first 
part of the year we were unable to follow it up as completely as it would 
otherwise have been done. After the arrival of Dr. E. H. Ruediger, who 
reported for duty on December 19, 1903, the pressure was greatly relieved 
by his taking charge of the preparation of serums (eseepting rinderpest 
serum) and of the routine microscopical examinations. During the first 
half of the year a large amount of time was consumed in supervising the 
inoculation of carabaos which the Government was importing. 

Dr. Paul G. Woolley, formerly pathologist in the Biological Laboratory, 
was appointed assistant director on February 1, 1904, and since then 
has supervised the preparation of vaccine virus, the general bacteriological 
work, and at tlie same time he has been engaged in research work. 

The few changes which have been made in the preparation of antirin- 
derpest serum, vaccine virus, plague prophylactic, etc., will be taken up 
under their respective headings. 

The development of Texas fever in nonimmune animals brought from 
the United States, and which were being made immune to rinderptiat by 
the "simultaneous method," made the immunization of similar animals 
a matter of difficulty, and necessitated a change in the method. The 
development of this disease is dwelt upon fully in Bulletin \o. 14 of this 
Bureau. Since this bulletin was issued four more animals have been 
inoculated for the purpose of rendering them immune against Texas 
fever, with one death. 

A number of changes have been made in the laborator}' groimds and 
buildings since my last annual report. These consist chiefly in additions 
and improvements to the buildings which were present at that time, and 
in the filling of some of the holes on the grounds. The latter work was 
done entirely with the animals belonging to the laboratory. A fly-proof 
stable was erected for imported high-class cattle which wore placed at 
the laboratory to be immunized against rinderpest. 

Great difficulty has been encountered in the breeding and raising of 
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small aniiiiylw, sufii as ralibits, guimni pigs, whita ruts and niiee for 
laboratory use. During the last two 3'ears nearly all nf the iiniiiiala 
intendwl for expori mental purposes have been inijiorteil fi'oni (^hina and 
Japan. In order to have a breeding place belonging to the laboratory, 
three snial) buildings formerly used as a hospital for infectious diseases, 
and wJiich were on ground adjoining the laboratory, were obtained from 
the Insular Board of Health. The room.* were divided into pens and the 
small animals placed tmder the supervision of Inoeulator Thos. Bean. 
These arrangements have only been completed a few months, but during 
this time the animals fonnerly on hand have nearly doubled in number 
and it is believed that no trouble will be experienced in furnishing the 
lal)oratories with all of this class of material required. 

Until March 1, 1904, the veterinary surgeons and inoculators engaged 
in the immunization of provincial cattle and carabaos against rinderpest 
were under the supervision of the Director of the Serum Laboratory, but 
on the above date the veterinary corps of the I'ioard of Health was organ- 
ized, and Chief Veterinarian John G. Sloe assumed charge. The organiza- 
tion of this department was a great relief to the Director of the Serum 
Laboratory, as it diminished his executive work and lessened the necessary 
clerical details of the laboratory-. 

The provincial rinderpest inoculations w(!re even luorc successful than 
during the previous j'ear. To a certain extent this is probably due to 
the fact that the natives are becoming more accustomed to having their 
animals inoculated and are discovering that where such inoculating is 
being done an epidemic is quickly suppressed. 

Owing to the opposition of the people the inoculators have seldom been 
able to treat more than 50 per omt of the animals in any one locality, 
but recently, because of the good results of the earlier work, the natives 
have requested inoculators to be sent to their respective towns to 
immunize the animals which could not be obtained on the first visit. 
Such requests have been very gratifying to this laboratory, for, recogniz- 
ing the opposition with which the innovations are generally received 
by the natives, it shows an increase in their coufidenee, so that future work 
in these localities will be complete and thus the necessity of frequent 
trii»s owing to the presence of nonimmime animals will be obviated, 

Becaust! of the presence of so many infectious diseases of animals in 
the Archipelago, the preparation of antiserums is a matter requiring 
the closest attention of the complete isolation of the animals used for 
this purpose. During the fall of 1903 we lost all of our serum horses 
from surra, and since then several calves have died from the same cause. 
In the preparation of anti rinderpest serum we were continually on the 
watch for foot-and-mouth disease, hemorrhagic septictemia, and surra. 
In calves, in addition to the diseases just mentioned, a number have 
recently died nf pneumonia, the cause of which is undetermined. This 
subject is being investigated by Assistant Director Paul (i. Woolley. 
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The groatiiit demant! during the jjast two years has been for anti- 
plague anJ anti rinderpest serums. For this reason not much attention 
has been paid to the preparation of others, although the immunization 
of two horses for diphtheria antitoxin has been begun, and it is the 
intention to keep at least one animal for tetanus. 

During the first part of May the Director was appointed a member 
of a committee to make recommendations as to the disposition of 135 
Government earabaos, located at Bacolod, N'egros, and which were infected 
with surra. A eojiy of the committee report is now on file in the office 
of the SuporintentJimt of O.ovemnient Laboratories. 

ANTIRINDERPEST SERUM. 

The statement was made in our last annual report that "the method 
of using virulent blood which had been drawn into potassium-citrate 
solution, to prevent coagulation, for the inoculation of serum animals, 
had not been in use for a sufficient length of time to make a definite 
statement as to its value." This method has now been tried during the 
period covered by this report, and we believe, for the reasons given at that 
time, that it is the best one for the production of antirinderpest serum. 
Post-mortem examinations are always held on the virulent-blood animals 
before the blood is used for the inoculation of serum animals. With 
the exception of holding a post-mortem on the animal bled, this method 
is also used in the provinces, thus allowing the inoeulator, after obtain- 
ing blood in one localitj', to inoculate the animals in the surrounding 
barrios by the "simultaneous method." But veiy few serum animals have 
shown abscesses following its use. Even when they received verj' large 
amounts of the virulent blood tlie absorption was very rapid, the swell- 
ings having entirely disappeared within a few days after inoculation. 

Veterinarian Walter Sorrell, attached to this laboratory, has had charge 
of the preparation of all the rinderpest serum since his arrival on August 
18, l!)0:i, and to bis intelligent supervision of this work, as well as to 
his care of the other animals attached to the laboratory, a large portion 
of credit for the work which has been accomplished is due. 

As mentioned in my last report, owing to the difficulty of obtaining 
nonimmune animals just when they were needed, we were unable to fix 
the dosage of the serum before its shipment into the provinces. The 
virulent blood used for inoculating the serum animals was obtained from 
cattle imported from Shanghai, China. Up to the present time we have 
been more successful in producing the disease in these animals than in 
those obtained from any other point. 

The cost of ]>re})aj'ing the serum is ordinarily very great, but o«'ing 
to arrangements made with local cattle dealers the virident-blood animals 
not contracting the disease and those serum animals which could not 
be further used for the production of serum were traded for new ones, 
and thus n coiisidenible reduction in the cost of the product was realized. 
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LV. No. l.—Numlier of attUe purc/uistd, e.celiimgefl, ami xotd during the, period 
eorered In/ thin rrfiorl. 



Montli. 


m 

12 


chanKPd, 
11 


Solil. 




-. 






iw 






IS 






1901. 








1 






ZO 




















to 


















20 











'I'he approximate saving to the Government by means of these c.veliangra 
niiioirats to about 5^5,040. 

T.tBj.K No. 2. — AinounI of aiilirimlerpeiit serum i>rp}}iii e I I I I I I I 
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PhtiL V rt on hand Septembei 1 1103 177,450 cubic centimeters ff 
serum \nd 2~ 100 cubic centimeters were taken up latei 
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Tlic "HiiiiuitiiiK'oit.s mctlioi!"' \\s\>i iiseil but vciy Mckloui in llic ii 
tiou of cattle anti calves belonging to the laboratory-, for, as stated in 
my last annual report, so many were infected at the time of admission 
that the mortality was verj' high wfien this metliod was employed. As 
ft consequence the course adopted was to inoculate the animals with 50 
to 100 aihic centimeters o( scrum and a few days later with 1 to 10 
ciihic centimeters of virulent blood. 

A large number of blood smears wore examined for the presence of the 
surra parasite. The results are noted in the tabic given below : 
Table No. i.—t:furni e.cfiml»'il'on. 



.on,-. 


finmber 
amined. 


PosHlve. 


IMKt. 


"s 


- 




,». 












a 


2 




Total 


1,2H 


131 





RINDERPEST SERUM— PROVINCIAL INOCULATIONS. 

Kindei-pest having been reported to be present in the Province of 
llocos Sur, Veterinarian Tliomas Owen was directed to proceed to that 
province for the purpose of inoculating all the remaining animals against 
the disease. 

Dr. Owen was alile to find only three sick animals and was unable to 
obtain blood from any one of theui. For this reason he used serum alone 
in doses of 50 cubic centimeters each. 



Tahi-e No. 5. 
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No cases of the disease ha\L bci-n rtporttd in this pro\inf( ■-ime 
Dr. Owen returned, so that it i'< presumed that the epidemic \*as '-toppfd 
in its infancy, 

Ohief Sanitary Inspector Lewis Barron, detailed by the Board of 

Health for duty in the Provinces of Bontoc and Benguet, inoculated 

307 animals during January and 435 during the month of February, 1!)04, 

Mr. Barron has never been trained in the method of bleeding a sick 

27024 6 
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animal, so he was unable to use the "simultaneous method." He lias been 
kept supplied with antirinderpest serum, and when he was notified that 
the disease had appeared at any point in tlie province in which he was 
working he inoculated all the animals in that locality with 50 cubic 
centimeters of serum. By following tins method the disease has not been 
able to gain any headway, in each instance being stamped out at once. 

Rinderpest haying been reported in the Province of Ambos Camariiies, 
Chief Inoculator Albert M. Newby, accompanied by two Board of Healtli 
inoculators, was ordered to proceed to that point for the purpns*^ of 
inoculating the remaining animals. 



TABt.E No. I 
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Mortalit}': Simullaneoua, 2.05 per cent; serum, 1.14 per ve 

A communication having been received during tlie first part of October 
stating that rinderpest was present in the Province of Cagayan, Veteri- 
narian A. R. (ilaisyer, accompanied by three inoculators, was ordered 
to proceed to that ])rovince for the puriMwe of immunizing the remaining 
animals. The party left Octolrer 20, 1003. 

Table No. 7. — Method ofinnodalinn w«erf, the riwnber itiiicidated in encli hcalitii, and 
the Teiultn obtniiied up Ui March I, 1904. 
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Mortalltj-, 0.6 per cent. 

The results of the inoculations after March 1 are included under the 
heading of Cagayan in Table Ko. 8. In each locality where the inocula- 
tions were done rinderpest was quickly suppressed, only those animals 
which were in the incubation stage at the tinii; nf inocuktion afterwards 
developing disease. 
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Table No. 8 gives a summary of all provincial inoculations from 
September 1, 1903, to June 15, 1904. 



Table No. 8. — Suminarj/ of a 
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Mortalll}-: Simultaneous, 4,W per c( 



A large number of animals have been inoculated during the last two 
montlis, but as complete reports have not been received from the veteri- 
narians in charge the results can not be fullv noted in the foregoing table 
(Jfo. 8). 

VACCINE VIRUS. 

But few changes were made in the preparation of vaccine virus as it 
«-as described in my last annual report. The chief one consists in the 
use of carabao calves in the preparation of the seed virus. The method 
of immunizing the calves against rinderpest has been given above. 

Ditring lihe period beginning September 14, 1903, and ending Feb- 
ruaiT 1, 1904, Mr. Chas. B. Hare, of the Biological Laboratory, by 
arrangement with the Director of that laboratory, was in charge of the 
preparation of the virus. Mr. Hare has had considerable experience in 
this line of work, and during the time he was in charge was by constant 
attention able to improve both the quality and quantity of the virus 
previously obtained. 

Since February 1, 1904, Mr. W. I). Cheek has taken up this work 
under the supervision of Assistant Director Paul G. Woolley. 

From the experience obtained during the past two years, we have 
become convinced that the best animal to use in the preparation of 
vaccine virus, at least in this portion of the Orient, is the carabao calf, 
but because the majority of the local carabaos have died from rinderpest 
we have been unable to obtain a sufficient number of the calves for our 
purposes. For this reason we have been using this class of animal for 
preparation of the "seed" virus only, and ordinary calves for the pro- 
duction of that used commercially. By using "seed" virus which has 
not been passed through more than two calves we have been able to supply 
the Board of Health with nil the material called for, and we believe the 
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quality k tijunl to tluit of any virus to Iv olitiiiuod cIsinvluTO in tl 
world. 

Koiiorts ri'Cfivcd froui thr ^rai'irio-lloKpital Service anil from iiu'inlie 
of tlie Boar.l of Kealth show a rwoni of most favorable result.:. ],■,, 
year wi' experiencod much difficulty in preparing vjiecinii viru:^ durinj: tl 
liot month,*, mo that this srason we manufacturod a larffo jnuoimt durii- 
the eooicr season, keepinj; it in stoek and avoidinji the Vitcciniitioii i 
animals during hot weather. 

Tablk No. 9,—Xnm!,r>- „f cnhyx h.im,hl, :ihU<m.-d by InwxJW, v<i,Tinal.'tI, ,ml I 
iiinii/>,'i- from whirli yieux MVf;; i-iiUecteii during the period atvered iiji thin repi/rl. 



The discrepancy in many instances is <lue to the fact that a number 
of grown animals were vaccinated for experimental purposes, with some 
failuris, and some of the calves develoiwd either foot-and-mouth <]isease 
or rinderpest. 

The approximate saving to the Government on exchange of calves 
amounts to about P=l,8'iO, and by sale ?^,112, or a total of ?3,!);!S. 

'junt of vims prepared, the amowU insrmd to Ihr. Board of ITmllh, 
and the amount used in the laboratory. 
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I September 1, lEiOS. 3,543 doses. 
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PLAGUE PROPHYLACTIC. 

During the first part of tlie vcar plague prophylactic was prepared 
diicfly after tlie method of Shiga, but recently this has been diKeontinned 
iitxl that of lliiiTkiiie used instead. 

TAhi.R Ni). n.—Amo»nl of Shiga's nnd Hnffkme's prepnrM ami the aniouni Imml U, 
till! lionrd of JleiiWi. 
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On hand September 1, 1903. 9,8«4. 

ANTIPLAGUE SERUM. 

Tlie death from surra of all our .serum horses lias prevented the produc- 
tioD nf this seniiii iluring the last year, but we now have on hand six 
iinimals wliieh are as rapidly as possible being brought up to tiie bleeding 
point. 

'J'hese liorses arc now being kept in a fly-proof stable, and it is hoped 
from now on wc will be able to supply the entire local demand for this 
product. 

Thifi work is being done uiulcr the supervision of Dr. Tv If. Ruediger. 



'J'he production of niallein was starteil during the last year, and from 
the reports received its use as a dignostic agent has been attended by the 



During the period co\('re(l by this report, 1,050 doses were prepared 
and SCi issued. 

SURRA IN IMPORTED ANIMALS. 

A detailed report was made on this subject to the honorable the Civil 
(iovernor, Wm. H. Taft, before his departure. This report was complete 
up to and including November 30, 1903, since whicli time the animals 
have been so scattered that our records are ver>- incomplete and no attempt 
will be made to give figures. For this reason the subject will be dwelt 
on only in a general way. 

As stated in the report, Dr. Paul G. Woolley, at that time pathologist 
in the Biological Laboratory, was the first to find a lai-ge number of the 
animals imported for the Go\'ernuient to be infected with the surra 
paraiiite. This discovery was made on October 2-i, 1903, and up to 
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XovemliCT 3l>, 1!H)3, -iU infoctod iiiiiiiiais wx'iv killed by the Bmird ot 
Health. One liiindred and ten of tliese belonged to the lot of animals 
which were pennanently inimunizeil in Shanghai; the remainder were 
among these received after SepteiiilRir 5, 1903, and which had hceii 
temporarily immuniKed in Shanghai. 

Examination of a portion of the animals sold before the <liseovei-v that 
snrra was present in these herds, and also of some of those sid)8equently 
disposed of, and which after repeated niieroseopical exaininations have 
been called negative, show that a large percentage now havl>or the parasite. 
A nnmher of these animals were killed by tin; Board of Health. 

When an infected animal is isolated and given the proper food an<l 
attention, as is the case when it is in the hands of the native owner, it 
is yet an unsettled question as to how long it will live. Recently a 
mieroecopieal examination of the Wood of nearly all the carabaos in the 
city of Manila proved a small percentage to harbor trypanosoma. Nearlv 
all of the infected animals were in excellent condition, but as the length 
of time dnring which the parasite has been in their blood is not known 
it is uncertain what effect it will have on their health. 

Where the infected animals are herded they appear to succumb to the 
disease within a short period of time. It has been noticed that even 
healthy carabaoi. are apt to become diseased when herded together in 
large numbers, and such being the case it is not remarkable that animals 
suffering from surra should .lie much more rapidly when kept under the 
same conditions. 

Per the above reasons it is believed that if infa^ted animals are isolatetl 
and given the proper food, attention, and work they will live for at least 
a number of months and a certain percentage even may show a permanent 
recovery. It must be understood that in making these remarks I am 
only referring to the course of the disease, but if healthy, uninfeetwl 
animals are present in the vicinity the wisest course would be to kill 
the infected animal as soon as the parasite is found. 

The Director was one of a committee appointe<l liy the honorable the 
Civil Governor to examine and make recommendations for the disposition 
of 135 infected carabaos located at Bacolod, Occidental Negros. Nearly 
all of these animals had harbored the parasite for four to five months. 
Forty-one animals not mentioned in the instructions received from the 
honorable the Civil Governor, which had been sold four months before 
the time of my visit and which were found to be infected a few days 
after sale, were also examined. The excellent condition of the majority 
of the animals was a surprise to the committee, especially the appearance 
of those which had been working daily for the last four months. This 
was the case to so marked a degree that the owners would not believe 
that anything was wrong with the animals. By microscopical examination 
we were only able to find the parasites in about 3.5 per cent, but it is 
probable that animal inoculations would have shown a larger mnnbcr to 
be infected. 
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SPECIAL REPORT OF THE SERUM LABORATORY. 



Tlie spucial report for the Sernin Ijaboratory for the period frojii Juue 
15 to September 1, 1904, bv Dr. PauJ G. Wooiley, Director of the Scrum 
liaboratory, ia as follows : 

The annual report for the Serum Laboratory is eovered by the special 
report of Dr. James W. Jobling for that part of the year extending from 
September 1, 1903, to June 15, 1904, and by tlie following special 
report of the present BirMtor describing the work from June l.j to 
September 1, 190^. 

The only change in the staff of tlie laboratory was caused by tlie 
resignation of Dr. Johling on July 1 and tlie appointment of tlie pi-esent 
Director to fill tlie vacancy caused thereby. Dr. Jobling's service was 
marked by a conscientious efficiency which will entail a strenuous emula- 
tion if the standards set by him are upheld . 

There ia a large amount of material available for baeteriotogic and 
pathologic work at the Serum Laboratory, but at present the time of the 
Director and of the assistant bacteriologist is so occupied with the ordi- 
nary routine that little opportunity is afforded to engage in researches. 
In spite of these conditions. Dr. Ruediger, assistant bacteriologist, is 
carrying out some most interesting and valuable experiments in con- 
nection with the preparing of plague, typhoid, and diphtheria antitoxins. 
With the assistance of another bacteriologist careful records might be 
kept of post-mortem findings in all animals dying at the laboratory, and 
eventually interesting and useful data could be obtained. In tlie past 
and at the present time this is impossible. 

Since the departure of Dr. Jobling t!io study of one problem Jias been 
completed — that is, that of broncho-pneumonia, occurring chiefly in 
vaccine calves. This work was carried on by the Director and Dr. Walter 
Sorrell, veterinarian, and it was shown that with many of the Ciisos 
B. bovisepticus was associated. 

Brief report on several cases of yaws, one on a case of pinto or pafio 
bianco, and one on B, violaceiis manilo', a'pathogenic chromogenic bacil- 
lus, have been prepared by the Director. 

An ilhistrated brochure giving in detail the methods in use in tlie 
preparation of vaccine virus at the Serum Laboratory will also be issued 
in the near future, so as to inform the general jiublic in regard to the 
care and technique which this laboratory uses in preparing this material. 
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At the present tiiuo two pwiiiior skin diseases of eattlt' jiro being 
etndietl — one the cominon ringworm so prevalent in tlic Islands, the 
other an afEet^tion which srossly resembles aetinoinyeosis hut whicli is 
due to an entin^ly different eimse, 

Texas fever in its typipal timn lias not been enennntered since the report 
which was issued curlier in tltc year, imt several animals have died of 
a recrttdeticenee of this disease «'hieli followed attacks of rinderpest and 
neciirred during tlie eonvalcwccnee of tlie animals from tliat disease. 
Lingartl had a similar experience in India and Koch in South Africa.' 
The reason for the flaring up of the Texas fever under tluvt' conditions 
is found in a dimimition of resistance which is caiised hy the infection 
with rinderpest. This g'i\w opi)()rtuiuty for tlie renewed activity of a 
latent infection with pyroplasnias. An analop:y to this condition may 
be seen in cases of malaria in human beings. The fact that sucti eases 
of Texas fever have oecurre<l in Shanghai and the further one that 
pyroplasmas have been found in Hongkong (private communieation from 
Dr. Jobling) would seem to corroborate the conclusions given in the 
repoi-t on Texas fever issued from this laboratory and render more 
certain the fact that Texas fe\'er must be endemic in China.- 

In the report of Dr. Jobling reference was made to a herd of carabaos 
many of which contracted surra and were landed for sale on the Island 
of Xegros previous to their infection. On Jidy 9, 1904, the last of 
these animals imported from Shanghai by the Government were sold 
at public auction. From the very carefid records which have l>een kept 
by Inoeulator Otto Schmidt, for the use of which we are indebted to 
Dr. Slee, chief veterinarian, some very interesting facts aj-e establisliod. 
One of these is that carabaos do not prosper when herded together. This 
is a confirmation of Dr. Keylock's experience in Shanghai. Our expe- 
rience with carabaos shows that they are very siiseeptihle to infectious 
diseases if they are kept confined in large numbers, but that when given 
plenty of room for grazing and bathing, and plenty of work, they do 
well. The other important fact is that the carabao is much more resist- 
ant to surra than mipht have been supposed judging from our early 
experience at Pasaj', where so many of the animals dicfl. It is probable 
that these deaths were indirectly due to close herding and directly to surra. 
In Xegros some animals were killed after they were found to be harboring 
trypanosoma, but after a short experience it was found that the infection 
is a source of but little danger to animals which are well cared for and 
worked. This was so evident that in the above-mentioned island there 
was no difficulty even in selling infecte<l animals. Furthermore none 
of the ones which were sold have to ttie present time been reported to 
be otherwise than in a perfectly satisfactory condition- This last fact 
is interesting simply in a scientific way, because tlie danger of spreading 

' Am. Kept. Imp. Bnt-teiiologiKt foi- 11)02-3. Cal<;iittii. 1003. 
- Uullptiii Xo. 14, Hurwii of Government Labor at oiips. 
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tlip ini'oL'tion from animals wiiicli are appartnlh mlII it- no los than it 
woulil lif in tliG eases of those in which the cour'M, of the disea-^ \b fata] 
An animal whieh cnnstantJy may he a source of infection ran ]ia\e no 
j)laee in any eoniinunity other than one whieh ]•> not onh oiermn nith 
the disease but which is comiilctely isolatoci fiom noninfttted territon 
Huch were the conditions in NogrnH, Fiirthermore the infeittd animais 
in tliat island were sold by po]iu]ar consent. 

The breeding of small animals (rabbits, guinea pigs, rats, and mice) 
has so jirospered that although the death rate is still higli the birthrate 
is higlier. To the [trevious collection of small animals, chickens and 
]iigertns have been added with every hope that they will increase and 
sup|)ly the laboratories with abundant experimental material. 



ANTIRINDERPEST SERUM, 



'if ciillle pm-cli'iafd, ej^fhntigeil, s 
ron-rml lit/ Ihia rfpiirl. 



fi ilird v'dhh' Ike perinil 



\ chased, ehangai. 



Vfthie of Bales ftini exchangts, rs.SBO. 

During May and June the number of serum animals was diminished 
by natural causes, and at the same time it was very difficult to obtain 
itew ones. T\w result w'as that in July and August the available supply 
of serum was low and all orders could not be filled immediately. Since 
June 15, however, a sufficient mnidier of cattle and a sufficient quantity 
of scnim are being produced to satisfy all demands which may bo 
made after the 1st of October. Practically all the work iuviiheil in the 
preparation of this serum is under the supervision of Dr. Walter Sorrel!, 
to whom great credit is due. 



E No. 2. — AntirinderpesI lii 



ril and iVi«trUndFd, 





Month. 


prepared. 


lasiiea. 


Returned. 




Ms;.™ 


■^.■m 




jX-!^:..:"::::-:::::::::::::::::::;::::::::":::::::::. 








3-13, e-w 


m.m 









Experiments in preparing 
pi-esent time. 



33,065 rjoses. 

iccated serum 
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tiiK-idiileil III Ihe Si-nim Ia: 
Miioil am} nernm imed. 





Month, 


Imwiilaleil' 
blood. 


b'l^.l" 




«n 


V 


Amooinof 


J 1.111? li-ao 


ii.seo 




I'lOO 








35,805 
11,«B» 














Total 


225 1 


]J-i,896 






m 


^.m 



For the reasons given by Dr. Joliling in hi« -.periaS repmt no -mm) 
tanoous"' inoculations have l>een iitietl, tlie nipthod being that fk-.(.rilxil 
\>\' him. 

At times tliere have been virulent blood cattle on hand mnu thin -was 
necessary for tlie pnrpose for which they weu intended and it wis 
thought advisable to attempt to save these anunals for serum purposes 
Accordingly Dr. Sorrell instituted the method of using large amount'! of 
serum intravenously. By carrying out this pioceduie iiMng from 150 to 
500 cubic centimeters of serum, the niajoritj of the animals lia»c been 
saved, wiicre they have been taken in the early stages of the discaHe The 
curative properties of the Kerum, as well ns it's proplnlaftie qualities 
may therefore he considered as proven. 



B No. A.—yamher iif m 



ml ivKultn of 



o! "^'of^nim 


13 


Number 




! «■ ^ 


2 


' 2 . m 

j 16 — 


3 



Note,— All Ihese animals which are reported dead eaooumbed to Texas fever during ct 
Tahf.e No. 6. — JVumbfr af exnminniiotw of nmexiri ofMooilfor tia-Fi 



Month. 


amined 


Number 
positive. 


, 


> 


J 






Total— - - - 


a 


5 
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SURRA IN CARABAOS. 
Table No. Q.—Numlyrr uf ammah in the N'-.^oa herd of Government earabaot. 







Herd. 


192 
149 


-■iS 
70 


Percmt. 




























891 


1« 


3fi.5? 









Table No. 7.—Oa\w.of death. 



a«. 


HMD 


N gos 
8 




-1 

1 


10 


Malte-mn "tajrh 
Eihaustiono il b y 
8urra(dledo k ed 
Pneumonia 
Septicnm a 
AccidentR 

Tola 


■S3 


20| 


»l 





Returned because of surra 

Died alter return 

Of the Ave animals returned, three were resold. 

Table No. ^.—Nvmher of avimnh m eoeli herd vhote blood amkimetl Irypanoi 
hefore, mle and after mk, and the nwnber of deallis nfler mJe. 





Herd. 


before'' 
sale. 


Poaitiye 
after 
sale. 


'S' 






»m 


40 


9 
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190 
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Taticb No. 10. — Day after landing upon vMch paratites vere found hi the blood of 
each aniitud. 



Day. 


liOTdD. 


Ncgros. 


Manila. 

22 
80 
18 
3 
3 


Number. 


Day. 


Herri D. 


Npgioe. 


Ma-iU. 


N'umber. 






22 
30 
18 
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Total 


















231 
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VACCINE VIRUS. 

S!mo Juno 1.1. 1110!. Mr. \V. 1). Cla^k liaK tia.l uhargo <^l' tliis work 
under tlu' siiporvision nf tlie Dirix'tor. All the baetin'ioliigie cxaininatioii.s 
have bet'ii made by the latter. This year cnongli vaccine lias been 
prepared to supply all iiwds during the hot season, so that few atiinmlti 
were used during that time. The elose of the unusiiallv warm weatiier 
lias been so irregular both as to teuiiH'rature and moisture that ineonstant 
yields have been collected from vaccinated calves. This state of affairs 
lias been experienceil in past years and was to he expected. 

During July some unfavorable I'eimrts were ix'eeived reganlirig the 
vaccine, and in certain eases the had residts were traceable to a wtock of 
vaccine that had been treated with an anti.'^cptii.'. In other caws the 
results were undoubtedly due to a tack of proper facilities for jireservinj: 
the virus after it had left the lalmratory. 

The laboratory records show 22 per cent of takes in secomlar'y cuses. 
and also show that one stock of virus after eight months in the ice box 
was active. 



i.ll.^yuuiberofcaieespmxhaied, ohtniimd hy trarmfer, niimbi-r 
nwnher from iphif:lt vlriix iiwis mUeeted, and nurnher Bold. 



lated, 



Month. 


eha^rt. 


cha'ifgcd. 


n'ted'. 


Numbet 

whicl) 
vfnis was 
oollecteii. 


H^d, ' 








14 


IH 


'1 




Total 


23 


»6 


60 











TAnLBNo. 12.— Ainmtnt of VB 



w prepared and uaned. 



On hanil Soptember 1, IBW, 6Ea,7«dosBs. 

PLAGUE PROPHYLACTIC. 

Tile manufacture of |)lague pro]ihylaclic has been in the couiplcti^ 
charge of Dr. E. H. Ituediger sirce June 15, 1904, and he is engaged in 
the preparation of the materials, using the njcthods of Shigii. Haifkine. 
and Lustig. 
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July 3,000 

AuKiiHt 3,900 

Total 6,900 

On handSepteinl)er 1. 1904 ft, 536 

PLAGUE SERUM. 

I lulcr tlif sii]icrvi^i.)ii iil' \)v. Ituc'lijjcr, s{>vt.Tnl liorse*- are lieing 
|)r(>|)!irL'il for tiii> im)dTii.-tiiiu oi.' autiplafiiie i^eruiii. 

MALLEIN. 

No mallein has been prepared in the period covered by this report, 
enough reniaintiig on hand. All of this material is tlioronghly tested 
Ijcfore it is distrilmtet] npon healthy and glaiidered horses fiirnit'hed by 
the chief veterinariau of the Board of Hoalfh. 

OTHER PRODUCTS. 

Arrangements are now being made in order to supply tetanus antitoxin 
and rabies virus. T>r. Kitasato, of Tokio, has had the kindness to fur- 
iiisii materials fur tliis work. 



E.tlUBITS. 

I. A tpiiipcrature elmrt of an animni dying of Texas fever in its eonvalescfinee 
fi'oin rinderpest. Shows the effect of tlie use of serinn given intrav- 
enously in larg« doaea even when tlie disease is found in thp third and 
fourth day. 

M, III. Charts showing the effects of intravenous injeetion of senim in uiicom- 
pLicated eases of severe rinderjipst. 

IV, V. Charts showing the effects of small sul>cutaneous dosefi of serum in uncom- 
plicated rinderpest. 
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REPORT OF BOTANIST. 



The foilowing is the report of Mr. Elmer D. Merrill, botanist, covering 
the botanical work of the Bureau from September 1, 1903, to August 
31, 1904: 

Botanical invcBti gat ions, under the auspices of the Insular Govern- 
ment, were first instituted in the Bureau of Agrieuture at the time of 
its organization in April, 1902. The position of botanist was solely 
within that Bureau until July, 1902, when it was extended so as to cover 
the needs both of the Bureaus of Agriculture and Forestry. This unsatis- 
factor}' arrangement continued until July, 1903, when the botanist and 
the botanic'al equipment were transferred to the Bureau of Government 
Laboratories, and by this action laboratory work in this branch of science 
was placed on the same plane as that of the others, and, following out 
the plan of organization of this Bureau, all Departments of the Govern- 
ment are now at liberty to request the assistance of the laboratories in 
this line of work. Irfiter in the year another systematic botanist, Dt, 
E. B. Copeland, and two botanical collectors, Mr. A. D. E. Elmer and Dr. 
H. N. Whitford, were appointed, so that the botanical staff now includes 
four men. 

There has been no radical change in the general character of the 
botanical work, the greatest amount of attention during the past year 
having been given to increasing the herbarium in order to enhance its 
value as a reference collection, and, in Manila, the endeavor has been 
to identify the material as far as possible, because of the relationship 
which other lines of botanical research bear to systematic botany. As 
the work develops other branches will he given prominence. Dr. Copeland 
who is now a member of the force, being especially fitted to undertake 
work on vegetable physiology, although up to the present he has devoted 
himself to the study and classification of the vascular and cellular 
cryptogams of the Philippine flora. Dr. Whitford is prepared to under- 
take work on ecologj' as soon as he obtains a working knowledge of 
the characteristic species of the Philippine flora, while Mr. Elmer is 
well fitted for herbarium work, so that, at intervals, when he is in from 
collecting trips, his services can be utilized to advantage. 

HERBARIUM. 

At the time of the transfer to the Bureau of Government Laboratories 
in July, 1903, the herbarium contained 5,061 mounted specimens, while 
at the present date it has 10.989 specimens, 5,928 mounted sheets 
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Jmviiig )H.'t'n jkIiUhI diiriug tlio |>ii«t \var. Miicli iiiat.orial oolk'otcil during 
that time is not included in the present report, as tlie opportunity to 
prepare it for the herbarium haw hoen lacking. Of the 10,98!) nionnted 
sheets in the herbarimn, 8,92)^ are of Philippine materia!, and 'i,QGl arc 
of foreign origin, they having been receive<t in exchange from various 
institutions, chiefly situatal in the 'Malayan and southern Asiatic regions. 
The 5,928 specimens added to the ln'rhiiriiini iji the [nist yeiir have been 
received from the following sources: 



Keceive<l from the 'a Land:^ Planteotuin, Biiit«nzorg, Java, duplii;atea of 
plants cultivated in the BoUnical Garden 

From J. C. Willis, director of the Royal Botanical Garden, Perideniya, Cey- 
lon, duplicates of Ceylon plants 

From the L'nited States Department of Agriculture, Washington, D. C, dupli- 
cates of grasses from the southern United States 



Collection of Klmer D. Merrill, Provinces of Bafaan, Pampanga, Klzal, Tar- 
lac, Tayahas, and Camarines Sur, Luzon, and from the Islands of Mindoro 
andMaflbate 989 

Collection of Dr. E. B, Copeland, I'rovince of Bataan, Luzon, Districts of 
Davao, Cotabafo, and Zarnboanga, Mindanao, and from the Islands of 
Calignan, Bayas, Panay, and N^ros 1,360 

Collection of A, D. E. Elmer, Provinces of Union and Benguet, Ltizon 1, 120 

Collection of H. N. Whitford, Province of Bataan, Luzon 537 

Received from the Forestry Bureau, collected by — 

J. W. Ritchie, fluimaraa Island 24 

W. H. Ware, Province of Tay abas, Luzon 26 

P. T. Barnes, Province of Bataan, Luzon ;»6 

J. A. Gammili, Guimaras Island HO 

W. Klemme, Province of Tayabas, Luzon 26 

G. 8. Van Wickle, Province of Camarines Sur, Luzon 21 

C. H. Bath, Province of Tayabas, Luzon 3 

W. M. Manle, Province of Zaml)aJes, Luzon 30 

T. E. Borden, Province of Bataan, Luzon 219 

E. Hagger, Province of Tayabas, Luzon 10 

Mariano Ramon, Province of Rizal, Luzon 96 

900 

Received from the Philippine Exposition Board, one set of duplicate 

material of the following collections: 

H. Hallier, Provinces of Laguna and Zambales, Luzon, Zarnbo- 
anga, Mindanao, and Island of Baailan 773 

DeVore and Hoover, Island of Basilanand District of Davao, Min- 
danao . 382 

Leon Guerrero, Province of Rizal, Luzon 42 

Miscellaneous material 45 

l,241i 

MlscellaneouB unnumbered materia! of various collectors ,36 

Collection of J. V. Barrow, Cebu, for identification 32 

Collection of Luther Parker, Bacolor, Pampanga, for identification 79 

Total 6,513 
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IDENTIFICATION OF BOTANICAL MATERIAL. 

During the past year a large percentage of the materia! which haw heen 
reeeived has been identified in this office, for as yet but little aid has heeii 
received from outside soureee. As the herbarium increases the library 
is made more complete, tlie employees of this ofiieo acquire a more intimate 
knowledge of the Philippine flora, and a very much larger percentage 
of identifications can be made here. Dr. V. F. Brotherus, of Helsingfors, 
Finland, lias favored ua with the identification of twenty-five species of 
Pliilippine Musci, from my own collection, but no other direct identifica- 
tions have been received, although much material lias been dispatched 
to various specialists and institutions. During the previous fiscal year 
S,303 specimens of Philippine plants were sent to the Botanical Garden, 
Berlin, Germany, as at that time Dr. J. Perkins was employed by the 
Carnegie Institution for botanical investigations on the Philippine flora 
at Berlin, and accordingly it was expected that at least a partial list of 
the identiflcation of this material would be furnished at an early date, 
but iw far the only ones received from this source have consisted of about 
300 numbers cited by Dr. Perkins and her collaborators in the first 
fascicle of her "Fragnienta Florae PhiHppime," published in February, 
1904. It is to be presumed that many more specimens of the collections 
have been identified, and that the results will be noted in future fascicles 
of this work. 

In addition to the work of this office, a considerable amount has been 
done for other Bureaus and persons. Approximately 890 specimens have 
been identified for the Forestrj- Bureau, 103 for the Bureau of Agricul- 
ture, 265 for Dr. J. G. Coulter (teacher of botany in the Philippine 
Komial School), and about 150 identifications for various persons who 
have submitted material. In many eases it is quite impossible to identify 
specimens in Manila and this is especially true in the ease of critical 
families and genera, while in other eases we have not the literature avail- 
able for the study of certain groups, and hence it will for some time to 
come be necessary to send much duplicate material to various specialists 
in Europe and America. Arrangements already have been entered into 
with several such investigators in various groups looking to the identifi- 
piition of our Philippine material, and already much has been sent awny. 



The collection of duplicate material in the office is at the present time 
a \-ery extensive and valuable one, and it serves several purposes. One 
is that material collected in duplicate gives us a very full series of 
specimens of the same plant for study, and hence some idea of the varia- 
tion in any given species; another, that such a collection ailords us 
sufficient material to enable us to Hcnd a considerable quantity ii> 
27024 7 
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specialists in Anicrica and Europe for identi lication in critical families 
and genera, or, when it becomes necessary, for comparJeon with types in 
European herbaria. Again, the collection gives lis much valuable material 
which can be otiercil in exchange to various botanical institutions in the 
Tropics of the East. All collectors receive instruction to secure in 
abundance material representing each species, when the circumstances 
admit of its preparation and preservation. The fiiat set is deposited 
in the herbarium of the Bureau, the remainder is poisoned with corrosive 
sublimate and preserved in a separate collection until desired for distri- 
bution or exchange. 

The following duplicate material has bpQu distributed during the past 

The United 8tat«a National Herbarium, Washington, D, C 2, 155 

The New York Botanical Ganlen, BroiiK Park, New York. - - - 1, 055 

TheEoyal Botanic Garden, Calcutta, India 607 

The Gray Herbarium, Cambridge, Mass ft76 

Philippine Exposition Board, St. Louis Purchase Exposition, 

St. Louis, Mo — 515 

The Missouri Botanical Garden, St. Ixiah, Mo 355 

Botanisches Museiiii) iind I^boratoriiini fiir Waarenkunde, 

Hambui^, Germanj- 456 

Total. - 6,01,S 

AVith the esception of 1,055 specimens sent to the New York Botanical 
Garden and 1,017 sent to the United States National Herbarium, which 
were duplicates of plants received during the past year from the 's Ijands 
Plantentuin, Java, all the other material was from my personal collec- 
tion. In addition to the specimens enumerated above, twenty-five speci- 
mens of Philippine mosses were sent to Dr. V. F. Brotherus, Helzingfors, 
Finland, and all the mounted material and duplicates of seventy num- 
bers of the Orchidacea' were sent to the Ames Botanical Laboratory, North 
Easton, Mass., for identification, while at the request of Dr. C. S. Sargent, 
director of the Arnold Arboretum, Jamaica Plain, Mass., all the material 
of the genus Pintts (30 sheets) was loaned (o that institution to aid Dr. 
Sargent in his special studies. 

In order to prevent future confusion in the work on Philippine sys- 
tematic botany, tile policy of distributing oidy identified dujdicntcs has 
been adopted, except in those cases where it has become necessary to send 
specimens abroad for identification, and then, so far as possible, all the 
available duplicates are supplied. The following plan has been found 
satisfactory both to this office and to those to whom material has been 
sent ; All the available material, including the specimens mounted for this 
herbarium as well as all duplicates and notes, are supplied, in order that 
the investigator may have a full series with which to work, and when the 
identifications are completed one duplicate is retained by the specialist 
for his own collection while the remainder is returned to this office for 
distribution. 
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BOTANICAL MATERIAL FROM OUTSIDE SOURCES. 

Little botanical material has bt'cn received during the past year fi'oni 
outside sources, but arrangements ior e:xehaiige have been made with the 
following institutions and persons: 

The Royal Botanic Garden, OalcutU, Indiii, for plants of Iropipal Asia sui<i tlie 
Malayan ri^ion.* 

The 's Lands Plantentuin, BuJtenKoi'g, Java, Javanese plants. 

Botanic Gnrtleii, Sydney, New South Wales, Australian plants. 

C, A. Barber, Government botanist, Madras, British India, Indian planis. 

The Hamburg Museum, for duplicates of the collection of Dr. H. Hallier, from 
the Philippines, Marianne Islands, Singapore, etc. 

A. tisteri, Zurich, SwitKerlaiid, Philippine plants. 

The Field Columbian Museum, plants of tropical America. 

Tlie newly established Agronomic Station in Cuba, Cuban plants. 

The New York Botanical Garden, Philippine plants collected by Mr. R. S. 
Williams. 

(Jor respond ence has been opened with other institutions in order to 
secure more exchanges of botanical material, and, doubtless satisfactory 
arrangements will be entered into. 

While I was stiU botanist in the Bureau of Forestry I subniittett a 
plan to the chief of that Bureau, giving the details of a proposed distri- 
bution of duplicate botanical material to the several forestry schools of 
the United States, and this plan has been in operation since my transfer 
to the Bureau of Government Laboratories, material being drawn from 
the collections made by the employees of this and of the Forestry Bureau. 
The material is distributed under the litle of "Decades of Philippine 
Forest Flora," each specimen being provided with a printed label giving 
the scientific and native names, the general distribution, the value and 
uses of the several species, and other data of importance. The first ten 
decades at the present time are about ready for distribution, about ten 
full sets of each species being prepared, and a continuation of the work 
is contemplated. It is believed that this material will aid students of 
forestry in the various schools of the United States, and will especially 
be advantageous to those who plan to enter the Philippine forestry 
service, the material supplied being such as will give students an oppor- 
tunity of becoming acquainted with the botanical characters of tlie 
most important Philippine timber trees. 

WORK FOR THE PHILIPPINE EXPOSITION BOARD. 

Work undertaken for the Philippine Exposition Board during the 
preceding year was continued, and it called for more or less of my time 
and attention up to April, 1904, when the last of the botanical material 
destined for the St. TjouIs Purchase Exposition was forwarded to the 
Philippine Exposition Board at St. Jjouis. The work included the exaiTi- 
ination and identification of several thousand specimens of woods. 
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(il)CTK. luodifiiinl pliiiiti-, fruits, weeds, m\t\ botanical fipocimuiis, iho tatter 
being mouutwl and prepared for exhibit in this tjffice. A cbaptor on 
Philippine botany was preparcwl for the oflioial catalogue of the Philippine 
exhibit, ami an appendix, giving a list of the I'lnlippiiie tiiJil>er trees 
with native and scientific names, with the uses of the wood so far as 
known, was added. Additions, changes, and TOrrections in the same 
pni>iieation were made by the botaiiiwt in the chapters on forestry and 
agriculture. 

The collection t'roui ihe Island of Basilan, and from Davao, ^Mindanao, 
of Messrs, DeVore and Hoover, two American school-teachers employed 
for three months by tlie board for the purposes of collecting botanical 
material, was turned over to me for identification and mounting. It 
contained 383 numhei-s, one set of which was mounted and partly iden- 
tified for tlie Exposition Board, and one was deposited in the herliariimi 
of this Bureau. All other duplicates were j'etnme<l to the E\]wwition 
Board. 'ITie small collection of Dr. Leon Guerrero, 4S specimens, was 
treated in a like manner. On December 1, 1!>03, Dr. H. Ilallicr received 
a temporary appointment of tliree months to make botanical collections 
for the Exposition Board, and the work was placed under my direction. 
The time occupied by Dr. Hallier wa.s three months, during which period 
he eo!lecte<l in the Provinces of Laguna and Zambales, Luzon; the 
Island of Basilan, and the District of Zamboanga, IWindanao, securing, in 
all, TT'S numbers. This material was arranged and the preliminary 
identifications were made in this ofRce, the final disposition being one set 
to the Philippine Exposition Board at St. Tjouis, one to the herbarium of 
this Bureau, and one retained by Dr. Hallier for the Hamburg Jliiseurii, 
Hamburg, Germany. 

In a(]dition to the material from the collections of DeVorc and Hoover, 
Hallier, and Guerrero, 5ir» specimens, duplicates of my own Philippine 
collection, were mounted, identified, arranged in families and genera, 
and sent to the Exposition Board !i« a ])Ortion of the exhibit of tiiis 
Bureau. 

PUBLICATIONS. 

During the past year the following papers and botanical subjects have 
been issued by this Bureau: "New or Noteworthy Philippine Plants, I," 
and "The American Element in the Philippine Flora" (publication No. 
*i of the Bureau). 

The first article contains descriptions of eleven new species of Philip- 
pine plants, and notes on many others of especial interest; the second 
is an enumeration and discussion of the many species of plants of 
American origin now found in the Philippines. 

"A Dictionary of the Plant Names of the Philippine Islands" (publica- 
tion No. 8 of this Bureau) consists of an enumeration of all the known 
native plant names in use in the Philippines, with their Latin equiva- 
, lents, this 'bulletin havinj; been compiled especially for the use of the 
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cmplovwH of tlic fJurcnii of Forestry. The following pulilieatioris have 
recently b(!on submitted : 

"Sew or Noteworthy Philippine Plants," the seeond paper of tlie series, 
containing the deecriptioiia of 60 new speeics, and "A Heview of the Iden- 
tificationw of the Spoeios Described in Blanco's Flora de FiJipinas," pre- 
])ared especially with reference to the ident ill cation of Blanco's unknown 
or imperfectly known species, with tlie view of aiding eoUeetors in 
socnring iiiat(;rtal which may assist in the identification of the latter. 
In addition to the above puhlications which have been prepared by 
niyeelf, Dr. E, B. Copeland has suhmitted for publication a paper entitled 
"Edible Philippine Fungi, with Diagnoses of New Species." Dr. Cope- 
land at the present time is employed in the investigation of certain 
])roblems regarding the growth of the coeoanut tree in relation to the 
production of copra, and also in the study of Philippine vascular and 
cellular cryptogams. Dr. Whitford, in conjunction with his work as 
a collector, is giving special attention to ecological matters, with a view 
to future publications on the subject, while my own work is very largely 
of a systematic nature, the i>resent rapid grmvtli of the luThjiriuin making 
this im|)erative. 

WORK ON THE PHILIPPINE FLORA DONE BY OTHER INSTITU- 
TIONS AND INDIVIDUALS. 

The Xcw York Botanical Garden has maintained in the Md for nearly 
a ^ear a colJeetflr, Mr. H. S. Williams, who has made extensive and 
valuable collections in the Provinces of Bataan and Ecnguet. Dr. H. 
Hallier, of the Hamburg Museum, in the early part of the past year was 
in southern Luzon. He then left the Islands and returned later to 
collect for three months, both for the Philippine Exposition Board and 
the Hamburg ifust'uin. Duplicates of all of the latter collection are 
depoKitcd in this Bureau, and arrangements have been made to secure 
duplicates of the other material. Maj. E. A. Meams has done some work in 
Mindanao, his materials having been went to the United States National 
Museum, while several school-teachers and other American residents in 
the Philippines have shown a marked interest m Philippine Ijotany : col- 
lecting outfits have been furnished to several and considerable valuable 
luaterial has already l>ecn re<-e!ved from this source. 



At the recjuest of the (^hief of tlic Bureau of Forestry especial attention 
lias been given to the investigation of the flora of the Lamao Hiver basin, 
Province of Bataan, Luzon, where a reserve for the purpose of investigat- 
ing the forestry conditions of the Philip]nnes lias been established, and 
at different times during the past year Drs. Copeland, Whitford, and 
myspff have made collections at Lamao, and the same has been done by 
Messrs. Barnes and Borden of the Forestry Bureau. In the office miiel\ 
time bus Ix'cji givi'ii to tlie identilication of this material and a prelimin- 



ntivGoogle 



arj- li(it of tiie flora of the hamao Hiver Itasin has buen j^iii>]>lit!a the VhM 
of the Bureau of Forestry for his information. 

One of the most important undertakings inaugurated iit Ijamao is the 
establishment of the ao-callerl "type areas" at different aJtitudes in the 
forest, on plans outlined by me for the Chief of the Forestry Bureau, the 
work in the field being commenced by Mr. Barnes, and continued by 
Mr. Borden. These "type areas" consist of typical forest regions of a 
known size, in which all the trees are labeled and numbered, botanical 
material being collected from each individual, regardless of its condition 
as to fruit or flower. After the first collection is made, each tree is 
examined from time to time until complete material, consisting of fruit, 
flowers, and leaves, is secured from all. The investigation of these "type 
areas." if properly carried out, will give us much valuable and interesting 
information as to the constituents of the Philippine forests, the relative 
predominence of sjx'cies of economic importance, the rate of tree growth 
aud reproduction, the piTtods of flowering, sheddiug of leaves, etc. 

GENERAL RECOMMENDATIONS. 

At the present time the botpnical work can not be cousidered as organ- 
ized, and uo definite policy has been adopted regarding its scope or in 
what direction its chief development should be. There are now seven 
employees assigned to the botanical work, and in order to avoid confusion 
it is respectfully recommended that the botanical work be organized as a 
distinct laboratory, just as is the case with the other laboratories of the 
Bureau, that a director of the laboratory be appointed, and that he shall 
have oversight over the other employees in the botanical work, under 
the general supervision of the Chief of the Bureau. 

In order to make the results thoroughly representative the work along 
certain lines should be developed. The most important subject to be 
considered is the establishment of a botanical garden under the direction 
of this Bureau, attention having been called to the importance of such 
an institution in my previous reports. If it is the plan of this Bureau 
to attract foreign botanical investigators to this laboratory, it is essential 
that provision be made for the establishment of a thoroughly equipped 
and representative botanical garden, for no matter how well the labora- 
tory may be supplied with apparatus, books, and collections, American 
and European botanists will not select Manila as a locality for their 
investigations until a thoroughly equipped botanical garden is established 
as a source from which tliey can draw material for their investigations. 
Under proper cooperation it is possible that a satisfactory botanical garden 
could be developed at Lamao, in connection with the forrat reserve, but 
the question of its accessibility is a very important one. Although the 
natural conditions are apparently well suited to the purpose, the difficulty 
of reaching it from Manila is an objection which should be overcome by 
thii juqiiisition at least of some territory nearer the laboratory. 
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REPORTS OF PHOTOGRAPHER AND CHIEF CLERK. 



Tlie following is the I'eport of the pliotographer, Mr. CharJes Mai'tiii, 
for the period fi-om September 1, 1903, to August 31, 1904: 

The total iiumijer of prints made during this period is as follows : 
r> Uy 7 :i,ooo 

« by HI aoO 

II liy 14 400 

During February of 1904 the laboratory was supplied with a complete 
Zeiss photomicrograph camera and apparatus, and since that time a 
large number of photomicrographs have been taken, some of very great 
magnification, with very good results. Unfortunately at present the 
apparatus is placed on a wooden floor, so that some vibration occurs. 
This defect will be obviated in the new building where it is to be placed 
upon a stone pier mounted from the ground. 

The Civil Hospital having obtained an apparatus which is properly 
equipped for radiography, about thirty-tlvc skiagraphs were taken during 
the past year. 

Tlie pliotographer has been on several expeditions outside of Manila. 
The first of tliesc, to Benguet ovci' the new road, was undertaken in the 
early months of 1904, and 120 negatives showing the work upon this 
highway and 28 enlargements of some of these views were made. During 
the months of June, July, and August the photographer conducted an 
expedition to northern Luzon for the purpose of photographing the wild 
tribes of that region. Seven hundred and fifty negatives were taken, 
500 of which were developed in the field under the most adverse 
conditions of weather. Five minor expeditions for the purpose of 
])hotogra piling the methods of riw. cultui-e and of threshing were made 
during 1904. 

The negatives of the Bureau of Government Laboratories are now 
being arranged and sorted and prints from each deposited in an album 
belonging to the Bureau. After this work is completed the negatives 
wiil be numbered and the corresponding number placed upon the print 
in tJio album. When this is done the process of finding a giving negative 
will be much simplified. 
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